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FEDERAL PATEMT COURT 
IM THE HAME OF THE PEOPLE 
DECiSiON 

3 Hi 60/95 Pronouncad on 

(file number) March 5, 1 998 

Bandel 
Senior Court Secretar>' 
as Registrar 
of the Registry 



re patent rwiSity proceedings 

of Sdiering AG, Mu!!erstraf3.e 170-178, 13353 Berlin, iegaiiy represented by its 
members of the managing board Guiseppe Vita, Klaus Pohie, Hubertus ErSen, 
Gunter Slock, Uirich K6stlin, ibid. 

Piaintiff, 

- attorneys of record: Attorney at Law Dr. A. PDnder and associates, 
PaceilistraSe 14, 80333 Municli, 

versus 

Biogen inc., Cambrtdge, Massadiusetts, United States of America, legally 
represented by Chairman and Chief Executive Officer James L. Vincent, ibid. 

Defendant, 

- attorneys of record: Patent Attorney Dip!.-Chem. Or. P, Tauchner and 
associates, SiebertstraCJie 4, 81675 Munich, 

re German Patent DP 160 280 
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the 3"^ Senate (nullity senate) of the Federai Patent Court foliowing the hearing 
on March 4, 1998 attended by Prestding Judge Gruttemann and judges Dipl.- 
Chem. Or, Holzner, Dipi.-Chem, Dr, Wagner, Sredi and Dipl. Ing, agr. Hubar 

— bekfc ~ — _ 

I Paten! DD-AP 160 280, while rejecting the complaint extending beyond that, is 
partisily declared null and void by siving it the foliowing wording: 

"1, A method for producing a polypeptide displaying the immunoiogicat and 
biological activity of human fibroblast iritensfon, charaeierTzed by the steps 
of 

(1} cuiiuring an E. coSi host transformed by a recombinant DMA 
moiecule, wherein said recofTibinanI DNA molecule is characterized 
by a DNA insert 

(i) selected from the group comprising; 

(a) the DHA inssits of G-pPLa-HFIF-67.12' (DSM [11851, 
DSM 18S2), G-pPLa-HFIF-€7-12A1S {DSM 1SS3), 
G-pPLc-HFIF-67.8 (DSM 1854), 

(b) . DNA sequences which hybridise to any of the 

foregoing DNA inserts, and 

(c) DNA sequences comprising sequences of codor^s 
different from those of (a) or (b) but vvhidi, :on 
expression, code for a polypeptide having an amino 
acid sequence identical to that of a poiypeptid© 
obtained by expression of codons of any one of the 
foregoing DNA inserts or sequences, 

(si) said ONA sequence being operativeiy linked to the major 
operator and promoter regions of phage X as expression 
control sequence, wherein the direction of transcription is co- 
linear to that of the promoter and nucleotide sequences of the 

' Tfao s^a toi^s ooje: Here, the spessing used in our con-espondence is ussd. The decision uses 
different spaiiings for the DNA inserts. 
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ii-lactamase cr of the MS 2 repiicasa are Socatsd betwsen the 
prornoter and ths irsseried HFlF sequences: and 
(2) aDflecting said polypeptide, 

'2.' TF)e""mirnQQ^'a'C£^rWigTr^^^^ 

DMA molscuSe is se!ectad from the group comprising G-pPLa-HFiF-67-12 
(DSM 1S51, DSM 1352), G~pPLa-HFiF-67-12d19 {DSfv1 1SS3). and G- 
pPLc-HFiF-67-8 {DSM 1854). 

3- The method according to claim 1, characterized in that the DNA insert is 
selecied from the group comprising DNA sequences of the fDrmula 



A ra^CCAAOiAG TG TC TCC TC C A, AAT TG C TC TC C TG "TG TGCTTG TC C-^C 7AC AGC TC 
TTTCCATQAGCTAC^ACTl-GCTTGGATTCCTACAiAGA^GGAGCAATTTTCAGJGTCA 
GAa^GC TCC TGTGGCAATTGA^TGGGAGGCTTGA^i,TAC TGCC TCA^GGACAGGATGAAC 
TTTGACA TC CC TG A GG AGA " TAAGCAGC TG CAGCAG TTC CAGAAGGAGGACGCCGCA 
TTG AC CATC TA TGAGA TGC TC CAGAACA TC TTTGCTA TTTTCAGAC AAG ATTC ATC TA 
GCACTGGCTGGAATGAGACTATTGTTGAGAiCCTCCTGGCTAATGTCTATCATCAGAT 
AAACCATCrGAAGACAGTCCTGGAAGAAAACTGGAai^VGAAGArTTCACCAGGGGAA 
AACTCATGAGCAGTCTGCACCTGAAAAGATATTATGG6AGGATTCTGCATTACCTGAA 
GGCCAAGGAGTACAGTCACTGTGCCTGGACCATAGTCAGAGTGGAAATCC^TAAGGAAC 
TTTTACTTCATTAACAGACTTAGAGGTTACCTCCG=-AuAC , ■TTGAC-CTACAACTTGCT ' 
TGGATTCCTACAAAG.AAGC^GCAATTTTCHGTGTCAGAAGCTCCTGTGCiiATTGAAT 
GGG AGGC TTGAATACTG CC TCAAGGAGAGGATGAAC TTTGACATCCC TGAG GAGATTA 
AGCAGCTGCAGCA.GITCCAGAAGGAGGACGCCGCATTGACCATCTA TGAGA TGCTCCA 
GAAC A TC TTTGC TA TTTTC AG AC A^G A TTCA TC1"AGCAC TGGC TF r.^A TG AGAC TATT 
G TTGAGAAC C TCC TGGC TAATG TCTATCATCAGATAAACCATC TGAAGACAG TCC TGG 
A^GAAAAACTGGAGAAAGAisGA TTTCACCAGGGGAAAACTCATGAGCAGTCTGCACCT 
GAAAAGATATTATGGGAGGATTCTGCATTACCTGAAGGCCAAGGAGTACAGTCACTGT 
CGCTGGAC 

CAGG TTAC C TC C GAAAC 
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4. The method of any one of claims 1 to 3. characterized in that the 
polypeptide is IfH-B. 

5. The method asccrding to any one of daims 1 to 4, characterized in that the 
^y^Hcte'pro^jcea'^fFseleSio 

of the formula: 

Me c Th rAsrsLysCy 5 Lg uLa uGin li sAl s UsuL auLs uCy sPh sS s rTh rlh rAl a 
LstjSarMa cSsrTyrAsnLeuLsuGiyrhsLsLiGlriArcSs rS« rA3n?hsGiriCy3 
GintysL-suLsu'TrpGInLsuAsnGlyArgLeuGluTyrCysLsuLysAspArgHsc 
A s n ? h a A s p 1 1 & ? r o G i G i u Ty r C y s L s u L y s A s p A r g M s r A s n ? h s A 5 p X 1 2 ? r g 
GluGluIi3LysGlnLeL;GlnGlnPheGlnLysGli.^.spAiaAiaLg^ThrIlsTyr 
Glu^is cLsuGInA3nIlsPhsAiaIlsrh sArgGinAspS&rSar3srTh rGlyTrp 
ABnGluThrlis Va IGitiA.snLsuLsuAlaAsnVa ITyrKisGi-nllsAsoHisLacj 
LysThrV^IL^uGluGll;LysC3u6luLysGl:uAspP^sThrA^gGIyLyst^i;^1s: 
SsrSerLei-'HisLsiiUysAraTyrTyrGlyArglls'-suHisTyrLsuLysAlsLys 
GiuTyrSsrHisSysAlsTrpThrllsVaLArqVa^GluXlsLauArgAsnPheTyr 
PhsXIsAsnArgLsuTh rGlyTyrLsijArgAsn , ^-Fla v3 s rTyrAsnLsuLsuGiy 
PheLsyGinArcSsrAsrsrhsGinCasGlnLysLeijLsuTrpGlnLeuAsriGiy 
ArgLsuCluTyrCysLauLysAspArgMg'jAsnPMsAspIicProGl.uGl'u ZlsLys 
GlnLsuGlnGlnPhsGlnLysGluAspAiaAlaLsuThrXlsTyrGluMstLauGin 
AsnIisPh2AIa.Il3?heArgGlnA>spSs rSs rSe rTrvrGiyTrpAsnGIuThrlie 
VaiGIuAsnteiiLsiiAlaAsnValTyrHi.sGlnllaAsnHisLeuLysThrVslLst: 
GXuGiijLysLsuGliiLysGliiAspPhsThrArgGlyLysLsuHe tSarSs rLsuHl s 
LguLysArgrTyrTyrGlyArGllaLa'jHisTy rLauLysAlaLysGiuiTyrSarHis 
.CysAlaTrprh r IlsvaLArqVa IGIl- lis LsuArcAs nPne TyrPhs IlsAsnArg 
t g u Ti"t r G 1 y Ty r L s u A r cA s r. 
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li. The costs of the lav/ suit are recoverabie by from PSaintsff and by % fro,m 
Defendant. 

lii The decision is preiiminarlly enforceable with respect to the costs for Plaintiff 

-_.againsl-a-.aecurityJ[L,th.&^mQurit of DM 225,000.00 and for Defendant against a 
sscurity in the amount of DM 75,000,00. 

Facts: 

Defendant is proprietor of exclusive patent 160 280 (contested patent) filed with 
the former Amt fijr Erfindungs- und Patentwesen |AfEP; patent office of the former 
QDR] of the GDR on Aprii 2, 1981 claiming priorities of eariier applications in 
Great Britain of April 3, 19S0 and June 6, 1980, The application relates to a 
method for producing a poiypeptide having an immunobgicai or bioiogica! activity 
of human fibroblast interferon and comprises nine patent ciaims. Claim 1 reads in 
the granted version; 

"1 ) A method for producing a poiypeptide displaying an immunoiogica! 
or biological activity of human fibrobiast interferon, characterized in 
that s host is transformed with a racombinant DHA moteojle and 
cultivatsd; the recombinant DHA moiecule being characterized by a 
DNA insert selected from the group comprising the DNA inserts of 
G.pFla-HFlF-67-1 2, G~pP1a-HFIF-67-1 2A1 9. G-pPic-H[F]IF-67-8, 
DNA sequences that hybridize to any of the foregoing DNA inserts, - 
DNA sequences, from svhatever source obtained, Including natural, 
synthetic or semi-syntiistic sources, related by mutation, including 
single or .multiple, i^ase substitutions, deietions, insertions and 
inversions, to any of the foregoing DNA sequences or inserts, and 
DNA sequences y*'hich comprise sequences of codons ^"hlch upon 
expression code for s poiypeptide having an immunoiogical or 
biologicai activity simiiar to that of a poiypeptide coded for upon 
expression of She codons of any of the foregoing DNA sequences 
and inserts and being operatively iini-red to an expression controi 
sequence, and coilecting the polypeptide," 
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with regard to th© wording of ciairns 2 to S reference is mads to the contssted 
patent specification, 

FSaintilt', while invoking the provisions of the GDR Patent Act, asserts that 
Defendanl.jncGrrectly cia imsd the prionties of the earlier apj^iicattons in Great 
BrSain of April 3, 1980 and June S, 1980, since the majority of the 
microorganisms with their piasmids mentioned m the contssted patent 
specification had not been depositees before the application dated. The method 
according to claim 1 is no longer novel, Piaintiff alieges, pointing in this context to 
the publications by Taniguchi et al, "Expression of a human fibroblast interferon 
gene in E. coli" Proc, Natl. Acad. Sci. USA, Vol, 77 (1980), pp. 5230-5233 (Exh, 
P 10), Deryrtck et al, "Expression of human fibroblast interferon gene in E, cols", 
Nature, Vol. 187 {1980), pp. 193 (Exh. P 11). Goeddei et a!, "Synthesis of human 
fibrobiast Interferon by E, co'i", ^4ucietc Acids Pvesearch, 19B0, pp. 4057 {Exh. 
P12) and Nagata et ai. "Syntiiesis in E. coll of a polypeptide v.'ith human 
leukocyte interferon activity", Nature, Vol 284 (1980), pp. 316 (Exh, P 13) in 
conjunction with Kontsek et al, "Antigenic link between human interferons-alpha 
and -beta: The common Epitope I". Journal of Interferon Research, Vol. 10 
(1990). pp. 919 {Exh. P 14). 

Plaintiff furthermore holds that the method according to claim 1 is not based on 
an inventive step, in this regard Piatntiff essentially invokes the publications by 
Magata et at. according to Exhibit P 13 and by Taniguchi et al. "The nucleotide 
sequence of human fibroblast interferon cDN.A, Gene 10 (1980), pp. 11-15 (E.xh, 
P 15), The subject matter of claim 1 is suggestsd at ieast by a combination of the 
publications by Taniguchi el al. (Exh. P 15) with Nagata et al. (Exh. P 13) or 
Goedde! et al, "Direct Expression in Escherichia coli of a ONA sequence coding 
for human growth hormone". Nature, Vol, 281 (1979), pp. 544 (Exh, P 20) or 
Roberts el a!. "Synthesis of simian virus 40 t antigen in Escherichia coli", Proc. 
Natl, Acad, Sci. USA 76 (1979), pp 5596-5600 {Exh, P 23), Also, the method 
according to the contested patent is not sufrlcientiy disclosed for a person skilled 
in the art to be worked Vv'ithout un6ue experimentation. 

Plaintiff requests 

that patml DO 160 280 be declared null and void. 
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in the hearing Defendant presented new claims 1 to 5 and explained that it 
Wished to defend the contested patent only in the scope of said ciaims version. 
Claim 1 thereof is worded as follows; 



"1 . A method for producing a polypeptide displaying the immunofogical and 
biologies! activity of human fibroblast interferon, characterized by the steps 

Of - ^ 

.J 

(1) cuituring an E. coii host transformsd by a recombinant DNA 
moSecuie, wherein said recombinant DNA molecule is characterized 
by a DHA insert 

(i) seteoted from the group comprising: 

(a) the DNA inserts of G-pPLa-HFiF-67-12 {DSM 1851, 
DSM1SS2), 

G-pPLa-HFIF-67-12A19 (DSM 1853). 
G-pPLc-HF!F-S7-S (DSM 1854), 

(b) DNA sequencgs which hybridize to any of the 
foregoing DNA inserts, and 

(c) DNA sequences comprising sequences of codons 
different from those of (a) or (b) but which, on 
expression, code for a poiypsptide having an amino 
acid sequence idsntica.f to . that of a polypeptide 
obtained by exprsssion of codons of any one of the 
foregoing DNA inserts or sequences, 

(ii) said DNA sequence being opsratively lini<ed to a lac system, 
a trg system or the major operator and promoter regions of 
phage J. as expression control sequence, wherein the 
direction of transcription is co-linear to that of the prorrsoter; 
and 

{2) coiiecting said polypeptide," 
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With respect to the wording of claims 2 to S reference is made to the operative 
part of the decision. Defendant no tonger ciaimed the priority of the Bhtish 
application of .April 3, 1 980. 



that the complaint be dismissed as far as it is directed to the contested 
patent in the defended ^mpe. 

As an auxiliary measure, Defendant suggests that the ciaims of the contested 
patent be worded in accordance with the auxiiiar>' request likewise submitted in 
the ora! hearing the wording of which can be taken from the operative part of the 
decision. Defendant objects to Plaintiffs argumentation and asserts that the 
contested patent is patentable in the defended version. 

Plaintiff alleges that the method according to the defended claim is jnadmissibiy 
broadened since the wording of defended claim 1 represents an aliud vis-a-vis 
the granted wording with regard to the degeneration of the genetic code. Plaintiff 
also argued - invoking decision T 0207/94 of the Technical Board of Appeal 3.3.4 
of the European Patent Office dated April 8, 1997 in the paralle! European patent 
grant proceedings - that the subject m.atter of the contested patent in the version 
now defended was obvious to the person skilled in the art. already when relying 
on her/his expert knowledge. 



Grounds for the decision 
{. 

1} According to § 5(2) Exlension Law the 1931 Patent Act is applicable for the 
exclusive patent granted by the patent office of the former GDR and extended to 
the entire territory of the Federaf Republic of Germany according to § 4 Extension 
Law. However, as far as the requirements for patentability and duration of 
protection are concerned, according to the stipulations of Exhibit I Chapter lit 
Special Field E Section 11 No. 1 § 3{1) Unification Treaty of August 31, 1990 the 
legal provisions of the former GDR valid at the application date of the contested 
patent remain applicable for the contested patent (see official reasons re 
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Extension law SiPfvIZ 1992, pp. 213, 223, 224), Hsnce, as the contested patent 
was filed before the amendment to the GDR Patent Act of 1983 (BIPUZ 1984, 
37), namely on April 2, 1981, the GDR Patent Act of 1950 f BIPMZ 1950. pp. 263) 
in the version of item 6 of the attachment to the Amendment Act of June 11,1 968 
.. .andihej^menomenl Act of Juty 31, 1963 {BSPMZ 1963, 275; see also BGHZ37. 
pp. 219 ~ DrahtsefSverbindung) is applicable. Accordingly, at the lime of filing of 
the contested patent according to Sees. 1 Sufasec. 1, 4 GDR Patent Act of 1950 
novelty, technical advance, inventive step and susceptibility to industrial 
application are essentia! criteria for the grant of a patent (Otto Kawalte-GQnter 
Schonfeld, Der Pateniverietzungsstreit und die Nichtigerklarung von Patenten 
[patent Infringement litigation and the nullification of patents], Schnftenreihe 
Patentrecht, Vol, 3, Staatsverlag der DDR, Berlin 1957, pp. 110; Adrian et a!., Die 
Anmeidung, Erteilung und Bestatigung von Patenten [T hs application, grant and 
confirmation of patents], Schriftenreit>e Patentrecht, Vol. 2, Staatsverlag der 
DDR, Berfin1957). 

2} The admissfbie complaint aiready resuits in the partial nullification of the 
contested patent in the scope no longer defended by Defendant, 

As far as Defendant defends the contested patent in the scope of the rnain 
request it could not survive for lack of patentability. 

As far as the contested patent is defended in the scope of the auxiliary request 
the complaint directed thereto had to be dismissed since the Senate could not 
find that the reasons for nullity of lack of patentability and lack of disciosurs set 
forth by Plaintiff do not present an obstacle to the contested patent under the 
aspect of lack of enabling working (Sees, 22, Subsec. 1,21, Subsec. 1 , No. 1 and 
No. 2 Patent Act. §§ 4(1). (5) Extension Act, Sees. 1. Subsec. 1, 4 GDR Patent 
Act of 1950, Sees, 22, Subsec.2, 21, Subsec. 2 Patent Act), 

}}. 

Together with the appfication of the contested patent with the patent office of the 
former GDR Defendant ciaimsd the priorities of the British prior applications of 
April 3, 19S0 (8I0GEN i) and of June 6, 1980 (BIOGEM 11). Plaintiff holds the 
view that Defendant incorrectly claimed these priorities and refers in this respect 
to the requirements for applications of the stipulations of the GDR Patent Act. In 
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the hearing Defendant declared that it oniy daims the priority of the application of 
June 6, 1980 (BiOGEN I!). This priority is being correctly ciaimed. The Board of 
Appeal 3.3.4 of the European Patent Office, loo, arrived at the same conciusion 
in its decision of April Q, 1997 in the parallel European granting procedure. 



Tiie v/ording of daim 1 according to the main request is already dssdosed in 
sofTie\vhat broader form In claims 39, 40 in conjunction with cSaims 45 and 46 of 
the priority document "BIOGEN li" referring back to them, in dairies 39 and 40 
according to "BiOGEN Ij" the inserts are listed according to feature (a) according 
to claim 1 (main request). This itst is followed by the supplement with regard to 
the hybridizing DMA sequences according to feature {b). On pages 55 to 60 of 
the priority document the construction of the three pSasmids is described in detail, 
the inserts of which are defined in claim 1 according to the main claim under (a). 
On page 81 reference is made to the deposit of the corresponding plasmids in 
cartain E. cols strains with Deutsche Sammlung von Mikroorgantsmen in 
Gottingen with the deposit numbers DSM 1851-1854. The deposit was made on 
June 5, 1980, i.e., one day before the filing data of "BIOGEN 11" and hence timely 
with respect to said patent appiication so that these plasmids and their inserts 
and hence a CQncrele starting material for the hybridization tests were available 
to the scientific community already cn the application date of "BIOGEN !!", 
Feature {c) according to claim 1 of the main request represents a resiricUon vis-a- 
vis the DNA sequences mentioned in claim 40 of "BIOGEN 11" in the last section 
(molecules whose DNA inserts comprise codon sequences for a polypeptide with 
the corresponding properties of the polypeptides coded for by the afore- 
mentioned sequences). The use of specific expression .cp.otroi sequences (lac, trp 
system, major operator and promoter regions of phage X) according to feature (is) 
is described on page 77, last paragraph, to page 78, 1^ paragraph of the priority 
document- The transcription direction of the promoter is unequivocaily derivable 
from the graphic representations (restriction maps) according to Figures 8 to 13 
and from the description on page 55, 1" paragraph in "BIOGEN 11". The 
experimental conditions for detecting the biologicai activity of the target 
polypeptide are described on pages 63 to 65 and those for detecting the 
immunological activity on page 72, last paragraph, to page 73 of the priority 
document. 

There are no doubts about the claiming of the priority of June 5. 1980, either, with 
respect to Sec, 4{e), 4* paragraph of the regulations on the requirements for 
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drafting and filing invention applicat'ons of November S, 1975 (Exh, P 7). These 
reguiattons are not changed by the reguiations for the deposit of microorganisms 
for the fiiing of invention applications of September 27, 1979 (Exh. P9), sine© it 
refers to ilie deposit of new rriicrQQrganisfns. The contested patent, however, 
. rei ates. to m ic^oofsanjsms^whjch were already toown and depositedjwithin the 
meaning of the above-mentioned Sec. 4 so tliat the requirements for effectiveiy 
ciaiming the priority of June 6, 1980 are met for the feature combination 
mentioned in ciaim 1 of the main request. 

1) Ttie contested patent relates to DNA sequences, recombinant DNA molecules 
and a method for produdng polypeptides that are sirriHar to human fibroblast 
interferons, with the DHA sequences being put into practice in corresponding 
host organisms. Human tibrobiast intert'eron and interferon p are among the so- 
called class 1 interferons which confer upon cells a resistance to virus infections. 
Such interferons have been used as antivirus and antitumor agents as well as for 
immunomoduiation and for a short while now for the treatment of multiple 
sclerosis. Its application as a drug prompted an increase in demand. So far, 
interferon p has been produced using human ceil lines grown in tissue cultures. 
This method, hovt'ever, means low yields, bad quality and high costs. 

The problem underlying the contested patent is therefore to provide a method for 
producing interferon J3 and polypeptides similar to interferon p in high yields, 
which is cost-effective and in which non-natural sources are used for the 
production of the interferon p. 

Accordingly, claim 1 defended in the main request proposes 

A rT?ethod for producing a poiypeptide displaying the immunological and 
bloiogica! activity of human fibroblast interferon, characterized by the steps 
of 

{1) cuitunng an £, coii host transformed by a recombinant DNA 
molecule, v/herein said recombinant DNA molecule is ctiafacterised 
by a DNA inse.rl 
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(!) selected from the group comprising: 

(a) me DNA mserts of G-pFL3-HFlF-67-12 (DSM 1851, 
DSM 1B52), 

G-pPLa-HFiF-67-12A19 (DSM 1853), 
^;pp|;;^|r||r:^7:^05|^;^^ 

{b) DNA sequences which hybridize to any of the 

foregoing DNA inserts, and 
(c) DNA sequences comprising sequertces of codons 
different from those of (a) or (b) but which on 
expression, code for a poiypeptide having an amino 
acid sequence identicai to that of a polypeptide 
obtained by expression of codons of any one of the 
foregoing DNA Inserts or sequences, 
(ii) said DNA sequence being operatively iinked to a [ac system: 
a irg syste.T! or the major operator and promoter regions of 
phage X as expression control sequence, wherein the 
direction of transcription is co~iinear to that of the promoter; 
and 

(2) coflecting said polypeptide. 

2) The voluntary restriction performed in the above defended claims version is 
admissible. 

The restriction in claim 1 to a specific host, namely an E. coli host, and to the 
three expression control sequences "iac system, trp system or phage X" is within 
the scope of the originai disciosure and of the granted patent. !n contrast to 
Plaintiffs view this amendment to the claims does not represent a broadening of 
the scope of protection. 

a) The restriction y.'ith respect to the host organisms to be transformed to the host 
E, coli is disclosed in the original description of the example as well as in granted 
claim 7, 
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b) While ciaim 1 as granted generalty ciaims the use of an expression contro! 
sequence, the feature group (ii) now contains an admtssibie restriclion to specific 
expression systems, namely ihe lactose operon (lac sysiem| and the tryptophan 
synthetase system (trp system) {each derived from E. coH) as well as the major 

„.op.aratoi.„aM..pio.mgt6r.^ spedfic . ex pression 

control sequences are mentioned and described in the contested patent 
specification on page 104, 2"* paragraph with respect to their suitability for 
expression contro! of the polypeptide to be prodsjced; the festrjctions are 
originaliy disciosed, too, 

c) The direction of the transcription, namely "co-linear" with that of the promoter is 
already evident from the set-up described on page 52, lines 1-4 from the bottom 
of a helper plasmid (p P!a 231 1 ) required for the construction of two of the 
preferred expression piasmids which helper plasmid carries the promoter of the X 
phage, A pointer to the transcription direction of the promoter in a helper plasmid 
(G-p Pic 24) for the construction of the third preferred expression plasmid can be 
found on page 63, 2™* paragraph of the contested patent specification. The 
precursor plasmid G-p Pia-HFlF-67-1 on which all three preferred expression 
piasmids are based now exhibits the transcription direction deschbsd in claim 1 
of the main request (cf, page 67, 2"^ para, of the contested patent specification). 
From the graphic representation (restriction maps) both of the piasmids used for 
the construction of the expression piasmids and the tinished expression piasmids 
the above-mentioned transchption direction is likewise unequivocally 
recognizable {cf. Fig. 8 to 13 of the contested paSent specification), 

d) in lines 16 to 20 granted claim 1 was generally directed to DNA sequences 
comprising codon sequences of any nature which, hov^ever, upon expression 
result in a polypeptide displaying simiiar immunologic^i or biologica! a!::tivity as a 
polypeptide with an immunological or biological activity of human fibroblast 
interferon. In feature {c) of the feature group {t} of claim 1 according to the main 
request this ciaim is restricted by the use of DNA sequences having codons that 
are different from those of (a) or (b) but v.'hich lead to an expression product 
(poiypeptide) the am.ino acid sequence of which is identical to the amino acid 
sequences of the expression products according to feature {a) or (b). The 
expression product according to feature (c) must therefore display a specific 
chemical structure (amino acid sequence), namely that of the expression 
products of one of the foregoing DNA sequences according to (a) or (b), and is 
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no longer - as in granted claim 1 - defined exclusively by its immunologicai or 
biological activity. Thus, this v.'ording of feature {c) whicii merely duly considers 
tine known degeneration of tSie gsnetic code represents a restriction of the subject 
matter and the scope of protection of the granted claim. This restriction lies within 
the scope of what was disdosed and - in contrast to Plaintiffs view - does not 
!sad to an aiiud. 

3) Claim 1 according to the main request encompasses a method for the 
production of a poiypeptids which shouid dispSay a bioiogica! or immunoiogicai 
activity of human fibroblast interferon. For this purpose, the bacterial host E. coli 
is provided (transformed) with a piasmid (recombinant DNA molecule). 

According to feature complex (t) the piasmid carries structural information signals, 
i.e., such DNA sequences the translation of which results in a polypeptide with 
the above-mentioned properties (immunologicai or biological activity of human 
fibroblast interferon) and according to feature complex (ii) information signals 
controlling the translation process of the structural information signal, i.e., so- 
calied expression control sequences. 

The structural inforrriation signals described under feature group (i) consist 
according to feature (a) of the DNA inserts of the three preferred expression 
plasmids with the designations G-pPLa-HFIF-67-12, G-pPLa-HFiF~S7~12Al9 and 
G-pPLc-HFIF-67-8, This means that according to feature (a) for the DNA 
sequence (c-DNA) responsible for the structural information for the expression of 
the polypeptide one of the three plasmids is used, i.e„ not the plasmids 
mentioned therein as a whole. The structural information (DNA insert) required 
for coding s corresponding polypeptide is introduced according to feature (1) Into 
a recombinant molecuie (piasmid or other vector). While under (a) concrete 
plasmids which were also deposited are mentioned and thus also the sequences 
of the DNA inserts inherent to said plasmids are determined as structural 
information, in features (b) and (c) the scope of possible deviations thereof is 
deschbed. 

In feature (b) those DNA sequences are encompassed that hybridize to one of 
the foregoing inserts, i.e., to one insert of the three plasmids mentioned under 
(a). For this purpose, the three inserts according to (a) as such have to be 
presented as single strands. Any DNA sequence capable of hybridizing to these 
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given sequences according to {he principle of base-pairing is thus compnsed by 
said feature. Ariiong these are ftrsl and foremost those DNA sequences that are 
complementary to the inserts presented, i.e., thai represent an exact 
"counterpart" or an exact "copy" of these insert sequences. However, 

.„„ hyMdi2atjj30„sMLlake J.-J5[ace differences bet-^'een the 

single strands A satisfactory hybridization of the t^^o single strands to each other 
to be exafif)sned does not take place if one or more longer sections in the one 
single strand are not complementarc' to the other single strand. Ttnus, feature (b) 
encompasses oniy those DNA sequences that exhibit minor differences in few 
sites vis-a-vis the presented sequences defined in (a). 

With the content of feature (c) only the so-cai!ed "degeneracy of the genetic 
code" is taken into account. This fDeans that one and the same amino acid may 
be coded for by different base triplets. Therefore, the stmciuraf DMA sequence 
according to (c), which is different from {a) or (b), may code for a polypeptide 
which dispiays an amino acid sequence that a polypeptide coded for by the DNA 
sequences according to (a) or (b) wouid dispiay, too. 

According to feature group (ii) the expression control sequences belonging to the 
teadiing of the contested patent are mentioned, nanRely the E. co!i derived 
sequences of the lactose operon (lac system) or the tryptophan synthetase 
system (trp system) and also the major operator and promoter regions of the 
phage X. These are presented as being at the same lave! as the respective 
aiternative solution by linking them with an "or". Also, the transcription direction of 
the promoters and of the sequences to be expressed is indicated ("co-linear"). 

The reference to the coiiection of the polypeptide according to feature (2) should 
be understood such that common methods of extraction, enrichment and 
punfjcation are included, A final processing of the target substance up to the 
pharmacologically effective product or active ingredient cannot be taken from this 
wording. 

The teaching of claim 1 essentialiy is that a recomibinant DNA molecule is 
produced for the transformation of E, coli hosts vv.'hich contains a DNA sequence 
for the structural expression of a polypeptide displaying the activity of human 
fibroblast interferon, with said structurai DMA sequence being under the control of 
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the iac or trp system or of the major operator or promoter regions of phage for 
the purpose of its expression. 

The reason of lack of disclosure asserted by Plaintiff as reason for nullity (Sec. 

22, Subsec. 1, Sec. 21 Subsec, 1 No, 2 Patent Act) does not appiy. 

As far as Plaintiff in this context casts doubt on the practicabiiity of the invention 
by pointing out that the "microorganisms" mentioned sn claim 1 under {1 )(i){b) and 
(c) should also have bean deposited, it is stated that these "microorganisms" are 
DMA sequences that hybridize to the plasmid inserts mentioned under (1) (cf, (b)} 
or that are different from the DMA sequences (inserts) according to (a) or (b) but 
code for a polypeptide having an amino acid sequence that is identical to that of 
the polypeptide that is obtained upon expression of the codon of one of the 
foregoing DNA sequences and inserts according to (a) or (b). As is evident from 
the statements under Jt., this kind of DNA sequences can be detected on the 
basis of the materia! according to (b) v^'hich %vas already deposited or with the 
help of the biological and immunofogical tests described in the contested patent 
specification. Therefore, they do not represent inserts of piasmids in 
microorganisms that have to be deposited under the regulations mentioned under 
II., above. 

The contested patent specification also mentions the routes for the construction 
of the piasmids mentioned according to feature (a) in claim 1 {pp. 57 to 73), By 
the deposit of the piasmids it was a!so ensured that suitable starting materia! for 
the hybridization tests according to feature (b) was available to the scientific 
community. Since the piasmids according to feature (a), which are described in 
detail and have been deposfted. couid be the only basis for performing the 
hybridization tests, the Senate does not see any reason for doubting that suitable 
DNA sequences hybridizing to one of the inserted sequences according to (a) 
can be found. The usefulness of the detected further DNA sequences for the 
expression of a polypeptide having an immunological or biological activity of 
human fibroblast interferon can be examined by using corresponding tests such 
as they are described on pp. 81 to 63 and pp. 95, 96 of the contested patent 
specification after attempts at expression have been made. Thus, the more 
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detailed descnption of the stringency of the hybridization in the datms wording is 
not relevant since additionally a bioiogicai or immunologicai activity of human 
fibfobiast interferon is required which must be referred to for the selection of 
suitabie hybridizing sequences, 
4g^l^mspect4o--tfoe-^xpressioo^-CT 

that the suitability of the major operator and promoter regions of phage X for the 
expression control for the production of the desired poiypeptide was confirmed 
and described in detail {cf. .contested patent specification pp. 61}, This 
experimental set-up as wei! as the suitability of the phage X promoter for the 
expression of the poiypeptide as such had not been denied by Plaintiff. Whiie the 
feasibility of expression with the lac or trp system as promoters is not described in 
detail in terms of its experimental sel-up, however, it is sufficient to assume that 
these systems work since it is not important as a method using these promoters 
(lac and trp system) is not based on an inventive step. 



V. 

However, the method according to ciaim 1 of the main request turns out to be not 
patentable under Sees, 1 , 4 GDR Patent Act of 1950. 

1) The subject matter of claim 1 according to the main request is undoubtedly 
susceptible to industrial application. 

According to Sec. 1 GDR Patent Act of 1 950 in the version of the Amendment Act 
of July 31, 1363 and item 5 of the attachment to the Amendment Act of June 11, 
1968 {see 11., above) an invention must be susceptible to industha! application. 
This prerequisite for protection encompasses two requirements the technical 
solution must meet; The latter must be practicable for the person skilled in the art 
in terms of its disclosure on the basis of the "recipe" given in the claim, if 
necessary by taking recourse to other sections of the patent specification. Also, it 
must be susceptible to industrial application. 

It has already been pointed out and substantiated above that the teaching of 
claim 1 according to the main request is enablingiy disclosed. 
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The susceptibility to indus-iriai sppiicaiion of the cSaimed method is also beyond 
doubt since the method is directed to the production of a pharmaco!ogica!iy active 
product, or rather creates the basis for such a product. Plaintiff has not denied 
this fact. 



2} The subject matter of claim 1 of the main request aiso meets the requirement 
of novelty. 

According to Sec. 4 GDR Patent Act of 1950 in the version of the above- 
mentioned amendments acts an invention is not considered novel if ~ at the time 
of the application date - it was already described in public references of the last 
100 years, otherwise published by the patent office or publicty used within the 
domestic territory in such a way that afterwards other experts are capable of 
using it„ 

The references cited according to Exhibits P 10 to P 12 by Piaintiff (Taniguchi et 
al,, Proc. Nat!. Acad, Sci. USA, Vol 77 (1980), pp. 5230-5233; Oerynck et a!., 
Nature, Vol. 187 (1980), pp. 193; Goedde! el ai., Nucleic Acids Research, 1980, 
pp. 4057) inter aiia with regard to the noveSty question were published after the 
priority-estabiishing application date of "BIOGEN SI", i.e., after June 6, 1980 and 
therefore do not represent prior art relevant for the contested patent, Atso the 
purely immunoiogical work according to E.xhlbit P 14 (Kontsek et al, J. interferon 
Res,- 10, 1990, pp. 199-128) is post-published and therefore not relevant for the 
present case. 

The pubiicalion by Nagata et at, .Nature 2S4, 1980, pp. 315-320 (Exh. P 13) 
discloses a method for producing human leukocyte interferon so that the method 
according to claim 1 of the main request differs frcT! this prior art reference 
already in the production of the desired target substance or target substance 
group. Furthermore, expression of the human leukocyte interferon is carried out 
in plasmid p BR 322 with the inserted foreign DNA under the controi of the S 
lactamase promoter while the subject matter underlying the patent uses other 
promoter systems aixording to feature (ii). 

The reference according to Exhibit PIS (Taniguchi et ai.. Gene 10, 1980, pp. 11- 
15) contains the complete DNA sequence coding for humian fibroblast interferon 
but not a method for genetically producing said polypeptide. Only a cloning vector 
(plasmid TplF-319-13) as such is described, but this cloning vector does not 
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contain expression corstro! sequences according to feature (ii) of claim 1 of the 
main request 

3} The method according to claim 1 of the main request constitutes an advance in 



The prerequisite for protection of an advance in the art was derived by the ease 
Saw from the concept of invention used in the GDR Patent Act. For such an 
advance it v^-as considered sufficient that at feast one advantageous effect of any 
quality and quantity occurs vis-a-vis the known soiution when using a protected 
solution (cf. Adrian, loc. cit, pp. 151), 

The genetically engineered production of human fibroblast interferon in 
transformed bacteria renders the production of human cell series grown In tissue 
culture superfluous which requires substantialiy more time and/or money. !t is 
considerably easier to maintain and propagate the transformed bacteria in culture 
than the corresponding fibroblast cuHures, Plaintiff has not denied this fact. 

4} However, the subject matter of claim 1 according to the main request is not 
based on an inventive step. 

Also the prerequisite for protection of inventive merit can be derived from the term 
"invention" as used in the Patent Act and which was understood in the case law 
such that an inventive quatity can only be asserted "if the new technical teaching 
suggested by the inventor v/as not obvious to the person skiSied in the art having 
average skill and knowledge" (Board of Invalidation of August 6, 1960, 
Announcements of the AfEP 7/1963, p. 190; cf, also Adrian, loc. cit., pp, 154). 

in the reference according to Exhibil P 15 (Taniguchi et al, Gene 10, 1980, pp. 
11-15), the prior pubfication of which Plaintiff does not deny and wf^ich had 
already been cited in the priority-establishing document "BIOGEN !!", p. 10, 1!. 24 
to 26, the nucleotide sequence of the human fibroblast interferon cDNA as well as 
the (predictable) amino acid sequence of the polypeptide are already indicated 
(Fig. 2). The cDNA with a length of about 800 base pairs was inserted into the 
Ecori site of the E. colt piasmid p BR 322. (p, 12, left coL, last para.) and resulted 
in the hybrid piasmid TpiF319 - 13. This hybrid piasmid is suitable for the 
transformation of an E, cols host in this case the transformation takes place only 
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in order to take up and propagate said plasmid in the host ceils, since si is a 
cioning vector. However, the hybrid plasmid according to Taniguchi et al (P 15) 
is r^ot suttabte for effecting expression of the polypeptide in the E. coii liost cell 
since it Sacks the expression control sequences with respect to features (ii) 
acoording to daim 1 Features (1), ({), (a| to (c), however, are an^cfpated hy^said 
prior art reference. 

The expression of the cDNA knovwi from P 1 5 and inserted into a vector required 
only suitable expression control sequences {mainly promoters). No inventive 
activity was required at the priority date for finding such promoters in order to 
arrive at the teaching of daim 1 of the main request. Due to its complexity and the 
resulting need to interlink and perform simultaneously various biochemical and 
microbiological steps in geneticaily engineered processes the persons sksiled In 
the art are supposed to be a team of bench biochemists, ceil biologists, molecular 
biologists and microbiologists. 

At the date of the contested patent this scientific corrsmunity was very interested 
in the expression of interferons, which were then rated as promising antivirus and 
antitufTior agents. For example a glance at the relevant iiterature published 
shortly after the filing date of itie contested patent shows that there was a dose 
neck to neck race for the expression of human fibroblast interferon. In this 
sitLsalfon a research team addressed herein as person skiHed in the art will 
perform tests mth those expression control sequences that were already 
described and available at the priority date of the contested patent since the 
problem of. expression - at least at that time - could not be solved by following 
theoretical approaches afone. The Senate does not fail to see that these persons 
skilied in the art will perform first preparatory tests for the expression of human 
fibroblast interferon following the example of Exhibit P 13 (Nagata et al, Nature 
2S4, March 1980, pp. 316-320), in wni&h the expression of human leukocyte 
interferon, a polypeptide related with human fibroblast interferon. Is described. 
According to said reference human leukocyte interferon cDNA is inserted into the 
Pst I site of the E, coll plasmid p BR 322 {p. 316, right col, bottom), namely in the 
same reading frame as the 6 lactamase gene which is present on the piasmid 
an>way (p. 31 B, left col, 2""^ para.) - this gene is responsible for the ampicillin 
resistance - and downstream of said resistance gene so that the expression 
control sequence of the S lactamase gene has the function of a promoter for the 
expression of the subsequent human leukocyte interferon cDNA. According to 
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Defendant's argumentation a combination of the teaching according to said 
reference {? 13) with the teaching according to reference (P 15), wtiich is 
eonsidered close prior art by Defendant, too, does not result in the expression of 
human fibroblast interferon. Defendant tries to substantiate this view by 

........submittjng-a--CGriespmdmais^^^ 

actually true. At least the team of experts in question will not, as Defendant 
alleges, hold onto this system after a possible failure with the G lactamase gene 
and perform the "error search" only within this system. Even sf the causes for a 
failure will not be immedjately and definiteiy identified, the tean^ of experts wii! 
include in this error sear&h the question of the proiTsoters as Defendant itself 
admits in a diagram with regard to the error search submitted during the hearing 
(cf. 'failure other promoter*!. Therefore, the team will carry out the tests with 
other expression control sequences for the expression of eukaryotic genes in 
prokaryotic host organisms which were aiready known at the filing date of the 
contested patent and hand been repeatedly described. 

The pre-described expression systems include both the promoters of the lac and 
the trp system as is evident from a list of literature references of the eukaryotic 
genes expressed at the priority data according to Exhibits P 17 or P 14 of Plaintiff 
which Defendant does not deny in terms of their coritent. According to this Jist, the 
lac and the trp promoter for the expressions of mamm,alian genes in E, coii are 
equally suitable. The list according to P 17 contains the pre-published references 
P 20 (Goeddel et al., Nature 281, pp. 544-548, 1979) and P 23 (Roberts et a!., 
Pfoc, Natl, Acad, Set, USA 76, 11, pp. 5oS6-S600, 1979}. In these two references 
vector constructs (piasmids) are depicted . and described with regard to their 
construction and effect on the expression of human growth hormone {P 20) and 
Simian Virus 40 t antigen (P 23) in E. coli. In each case the expression is under 
the control of the lac operon of E. coli. At any rate, it is obvious that the lac 
system is even suitable for expressing human proteins such as the growth 
hormone, or virus proteins. The reference acco,f-ding to Exhibit P 51 (Fraser and 
Bruce, Proc. Nat!. Acad. Sci. USA 75, pp. 5936-5940, 1978) discloses the 
expression of chicken ovalbumin in E, coii using the lac system. Thus, it was 
obvious to the team of experts dealing vs'ith the problem at the priority date to use 
such promoter systems also for human fibroblast interferon. Ho prejudice of the 
scientific community had to be overcome if only because such promoters had 
already been successfully used for expressing several proteins, i.e., including 
human proteins. 
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According to Defendanl's argumentation the profrtoter$ (Sac, trp system, promoter 
from phage 1) mentioned under (ii) were equally avaiiable, vMch is evident from 
the list of the possible promoter systems on page 104, 2"^ paragraph of the 
contested patent sp ecification. Sp ecific Fobierns witii the iac or jfp system are 
neither aifeged nor asserted in the contested patent specification. Rather, 
Defendant argues that already one successful expression attempt with one of 
these promoter systems aiso clears the way for the alternative embodiment 
Whether this is actually true or not may be left undecided. In contrast. Plaintiff 
admits that whife the promoter system of the phage X was known at the priohfy 
date of the contested patent it v/as known oniy in connection with the expression 
of prokaryotic genes. 

Defendant did not taS<s up a suggestion by the Senate for a restriction of claim 1 
to the promoter system of the phage X and deletion of the lac and trp system. 
Therefore, the Senate dispenses with making a corresponding amendment to 
defended ciaim 1 (main request) ex officio. According to the Senate's decision of 
July 2, 1392 (BPatGE 35, 127) if is not justified to assess and maintain the 
contested patent in a version to be elaborated by the Senate which Patentee 
expressly rejected (!oc, cit., p. 128). With regard to this decision the Senate sees 
itself bastcaiiy confirmed by the judgment "Schv/enkhebelverschiuB"' of the 
Federal Court of Justice (GRUR 1997. 272) in which there is the wording "There 
are many arguments in favor of the beiief that it is only for Patentee to defend the 
granted claim in a restricted version worded by it if the avoidance of a complete 
nullification of said ciaim is desired" {loc. cit, p. 273). What is actuaOy important 
for the Senate is to not maintain a contested patent in a wording which Patentee 
does not support - at least in the form of an auxiliary request. For it is only 
Patentee that is in a position to make the deliberations regarding the technical 
applicability and the enforceability of the patent on the market as we!! as the 
effect on infringement proceedings (cf. in this context BGH GRUR 1989. 103, 104 
"GieSkannenverschiuSvorrichtung"), The Senate always draws the parties' 
attention to this practice in the oral hearing. Therefore, claim 1 according to the 
main request with ail the aiternative embodiments contained therein cannot result 
in the maintenance of the contested patent in this scope. 



Board Assigned Page #2530 



24 



Vi, 

The compfaint could not be successful as far as Defendant defends the contested 
patent with the atsxiOary request submitted during the oral hearing. 

1| The defended version of daim 1 of said auxiiiary request differs from claim 1 
defended with the main request in that the feature according to item {i)(c) reads; 

"(jj) said DNA sequence being operativeiy linked to the major 
operator and promoter regions of phage K as expression 
control sequence, wherein the direction of transcriptjon is co- 
linear to that of the promoter and nucleotide sequences of the 
S-lactamass or of the MS 2 replicase are located between the 
promoter and the inserted HFIF sequences; and 

Othervvise, the claims are %vcrded ideniicaiiy. 

2} The further restriction performed t^y way of Shis ciaims version is admissible. 

With respect to the disclosure reference is made to the description pp. 61 of the 
contested patent specification - which ccrresponds in this respect to the original 
application papers - and with fespBci to the right to priority it is pointed to 
"BiOGEN li" v.'here the plasmid constructs are described in detaii inciuding the Pj, 
promoter of bacteriophage X. The location of the nucleotide sequences of the fi 
lactamase or the MS 2 replicase between the promoter and the HFIF sequences 
is shown in the graphic representation of the expression pfasmlds according to 
Figures 11 to 13 of the contested patent specification or of "BiOGEH IT. Support 
of this fact can be found in the contested patent specification on pages 70 and 
71, 1"' paragraph each, and page 72, last paragraph to page 73. I*' paragraph, 
where the polypeptide constructs to be expected with or without fusion protein are 
pointed out in "8I0GEN 1!" this feature is evident from the passages on page 57 
to 60, With regard to the admissibiiity of the claim as well as to the practicability 
of the teaching of said claim - the latter is not doubled by the Senate, because 
the ciaims %vording is oriented towards the actually performed and described 
examples - reference is made to the statements in the main request. 
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3) Ciai'm 1 according to the auxiliary request is palentabie. With respect to the 
question of noveity,, technical advance as weii as the susceptibiiity to industrial 
application reference is made to the statements regarding the main request. 

The method according to claim 1 of the auxiliary request is based on an inventive 
step. 

As is evident from the list of the expressions of eukaryottc genes and their 
pertaining promoter systems carried out unti! the priority date of the contested 
patent, which list was submitted as Exhibit P 17, the promoter system of the 
phage X was not used. As Plaintiff itself admits the Pl promoter was known at the 
priority date of the contested patent as expression control sequence, however, 
only with regard to the expression of prokaryotie genes. Furthermore, the Pj, 
promoter - unlike in ttie lac or trp system - is an expression control sequence 
foreign to E. coii, i.e., not originating from said organism. The use of this promoter 
from phage X in connection with the nucleotide sequences of the G lactamase or 
MS 2 replicase located beKveen the promoter and the cDNA or eukaryottc origin 
to be expressed cannot be derived from the prior art cited in the present 
proceedings. Plaintiff was unable to substantiate any circumstances which could 
have suggested such a use to the assumed team of experts at the priority date of 
the contested patent, ■ 

Claim 1 according to the auxiliary request and the pertaining ciaims 2 to 5 
referring thereto therefore remain valid., .., ,,■.,,,.<. . • 

Decision T 0207/94 of the Technical Board of Appeal 3.3,4 of the European 
Patent Office of April 8, 1997 which resulted in the revocation of the parallel 
European patent 0 041 313 does not conflict with this since in the appeal 
proceedings mentioned the decision related to a claim in which the expression 
control sequence was not more closely defined and neither the transcription 
direction nor the location of specific protein genes upstream of the polypeptide 
cDIMA was indicated. 
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The decision on the costs is based on Sec. 84 Subsec. 2 Patecf; Act in 
conjunction with Sec, 92 Subsec. 1 Cods of Civii Procedure and the percemages 

-corrasponcU£dhs~sxtentia.whidi.iha..f2ailies,A^^ .„ 

The decision on the preliminary' enforceabilily is passed on the basis of Sec, 99 
Subsec. 1 Patent Act in conjunction with Sec, 709 Code of Civil Procedure. 

Grultemann Dr. Holzner Dr, Wagner Sredi Dr. Huber 
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cliiii"i^ ,h«t£fOgerieou5 foritis to appircntiy ijocaogeseoiu imtdtft/m. Howevtr, 

ias'Sjfihvdriw-tViS- Sts-Wirt !1 f£ sd, (5978) asve foviKSS dissrEpsants is the ap- 
psjTffit s!«5 ot tiics« sbsraifisiSj' ciesverf iateriffoni when rrstssurcrf in SDS-gfis 
sod is s:^^■:Ilg colusnrss, sd!; suggciring giycoprotciR chii-iCief, Siniikriy, Lia 
i! iU, fiavE found trvififftst; <if ijrtrrogsnncy thtsc sppafStJiSy 

K2>'frli kni hh coiiissgues fS§77) hivi used anotiia' ipprosci; to detcroxiE!* 
csrfcohydmc consributsjjjsjs to htimisj fiorobbsi ijswmrons. Oa thi bjsis ci 
ihsir tafiier flniiing that the giycosyiatioB snljibitors 2-ii*0xy-D-giuC0it iitd 
D-KucosimiRs psitisiiy inaibitsd mte-rfss-oo pfO£ii.K\;or> in humirt fibrobiast 
eyS: ;r=s (Hsveii et ai., tiisy se^mnssird the lae ■nvd charge pmpjfxies 

f>f tfi? rwiduii sntcrifron mads ui'idcr sucls EoodiiiDris. Top intcrstion m^dc in 
lite presence ef -idse- itihibitof Wis iomewiiac irss cbjfge-hctcrogfnfous [.hss"! 
cfis native aatriuoa in istirftca-.c .foouiag gek, fo.rii:jjtsg tx iboat pH 7.4, ar.rf 
bsifsd of i sing's p«k sj jbo«t 20,000 diitoas in SDS-gc!;. as secfi wsth rsiTivt 
fsbrohbst ifiterfero!-!, smjli peaks wej* sovmi at bos,H 20,C0C- da!- 
03BS, This jijggesrs rhaf gi«-c.iiyist!on of faoisir! ftbfofcisst" was psrrialiy inh)- 
hkm hi giycosySatjoB isliibisois. However, "WLsmowska-Stewin a-id ha is- 
jocisies (\97S) weri i:nable 5t> rsaisse tfee st7.e of hamjr. f:bfoblasi injertsroa 
by tWi-ifjflsw cksvsge and such presw^abiy b«viiy giycosybted Bbrabiajs ire- 
rsneron gav! ssmitar moisctdas wcigbK ic SL>S-gejs and in sfeing eoi-.Kj-.ns 

i' tcentiyf Stewan 0 it (i97S) havt fouiid disi ireatrr.en! oi mouse inter- 
ferons wifh periodare appsrentjy fs^jverr me SDS-gel p^iiteri"! 3^;,000 
asJtOR ssitsntmR to tht 22,000 daiton h^tcrstson ind a ssraU ixnu'mi ■•){ .icisvity 
appejfs St SS.OOO iakoii {Fig, 55), Howeyer, svhefl mcisureii in Sephscfyi 
siting eo^ymos borh ptsparade^as ehiti as broad peaks *i sbowf i^OjOQO 
tiakons, 5ngf,5siing agiin dias she pefsodasc-irsatsd interiero,^ was sosi feekiv- 
bag ancfii^iatisiy, wouiu be eapet-icd if were sd:l a giv"coproieiii. Tiking a 
kid IresB rfi; saiSier find;;-,?, oS Haveii « i5975bi thst D-gkcosamine or 
a-iseo>n'--D-5Jyeosi irfjibiies iitoss :n!e;l'eroa pfoduction in .bbfohlists, thesi 
jjjvesiiE^arors attempted to deterrri^ne the s:ae of snv rfrsidi:3; ■jit^^tTsron pos^^- 
v>fv ^.ade in rfiOuse ^:eils sfi the ijjeseni^e c; :vi:-:;b tfihibr,^3;s. ifj b^xi, we iot;e,d 
tf-.A ".ajfiy normaJ ouansaiiss oi laterferoiis -s-^re prcid-jced, but lifrsisiiy ai.S of 
tb . :r:tirfe,ror. migjaisd as !5,0>>S dsdsocs kt SDS-geis, instead oi the .fioi-ma? 
Sises OS 38,050 and 22,000 daitons tor stioijse iBiej-r'srefti, jjid cbesc preparations 
01 iaterfsrofi made in giycosyUiioH-iabibitors «.'er£ ^ai'so tS.QOO dzsmm in 
t3eS'ha;;ryi S-aDO si-^.rng ^tobjn-tos, 5t.tggeseing diey were eariiftbytirate-free "Hk 
5g!yec-jn«:ersereifi, or "isjterietO'd" behaves idsnticaijy to tsative JS.OOO and 
a2,D00 dskon apsarerst rr.okeosar wetsht forms in terrns of byd^oph^>b;eir■^■ on 
AHigii 20Z coiumfsi suKgesTfjig, in cfjiitrssi to (.be i'lrjdtng oi jeitj (i9773. shat 
carbohydrjse content is not feisted to hvdftsebobtersty iht irsterferoni, 

Tbese data sogsest tbai carboi-ivdfate'free birerierrstis are eouabb' as ai-ri-,'? 
ai native giycosyksed isiteri'erotis, Tbese Jesuits a.re quite injportarst iri scrrns oi 
pS'dsng pjsKS for efffjn-S to tsbtsan a sttsiii active-core ofjiypcptide of mtcr 
(e-,..d ss'hiiril can be chemicsaiy syjiihEsix-eti, ft is ternprLng titf specuiate iba! a 
common active-core exists evefi to; thtsse ioterfefo;is which art sppttrentiy 
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f57| ABSTRACr 

A cDNA iibns)' is eomtrtsoisai using mRNA from hirtrsas; 
fifcrobiasu iojuewi wsth poSy(I):33oJy(C>, A bacteria} clmm 
contajjting fibroblMt mtcifawn cDNA sequencfti ideadfied 
by hyijridjzatiws io s cDNA ptobe synthesiied mmg 
djwxyoiigoTiuckotidc pnmnn wiiich hybridij* to fibrobiast 
imerfcfon mRNA spccificaJSy, Expression plasmtds are c(»- 
stfucied w}i!c!j pemit tix syti thesis io £. caK of gxj(5' atjiti 
of human fibfoWasi intafcot! pa !iiKX of cwJuirCv "H^ 
bacier!aJ!y producei jSbrobiast in£«f«tH3 is iisiistinguisis- 
abie fmw aistheniic hamaB fibrobSaM tmcrfcsxJSJ by sevaal 
criiieris, 
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FUTURE }a»U?S fIBROBL-iST 
rfSTESfSEOM 



CROSS-R£FER£NCE TO mATH) ' 
APPUCAHON 

Jhii is s srosJiiBSKiM of sijslicaiior, Sef. Ho. $89,722, 
fikd M, 28. now ai«!5<knMd which ss & dsvisiwiiil of 
sppiicasion S«. No, 29 ! M2, mm aiarnSowsi fiSed Aug. ! ! . ie 
i98J, which it 4 conijiamsioti-ra-pan of appiieasjcsi $«■. No. 
Bed S«p. 25, 1980. now aisa,i&!Osai. 

HELD OF THE tWENTION 

!S 

TKis inventioB rcisncs » she microteaJ prcduttioti. via 
rccombrittaat DMA tcchjittiogy, of humwi fiiwofeissi tnwr- 
teun for use in lisc trewtnem »f viral awi tjsopiaitic dis- 
eases, and to the mems and end producw of such pfoduaion. 

10 

backgrouts'd of the JNVENTION 

The pubiicatiorsi »a6 mher tmatisls reierecii us hssmn w 
jiiumiisate the bzckpaait^ of {he iiiveiSiion sftii i» psfiiciijsr 
cases, to pro vide sdditimjU steiaii respecting iis practice ere IS 
ificorpomed herein ttlEJcnce mi, tor eemsnimee, mt 
tiumsricaiiy fc/ertaestij in ^ fo!!owit!| wsts i«j n»pec- 
Siveiy f roaped in the appe«(k<i bibiicgjsphy, 
Recoffibiran!; DN,A TiKhBoiogy 

With the sdvetsi of rccoffifcijjiaBl ONA iccHiwSBgy, ih* 30 
conSfoBc<3 Bi!.:Tobs2i |jrs>iiijcijon of art cnonnous variety of 
uie&i p«!ypcp!idcs has bsKotnc posssbk. Airt«iy in Swsd 
are bscteris rrssjeiificd iny >Jiis tschswiogy to pcRTvit 
woducti&n of such poiy,Bi;j»si!it pnsJttcis such ej soKtatosia- 
lit!, the Scotnpemcwsj A snd B cimis of hutttatj (tvstiKn,, 35 
human irowsfe honnotit. Mote siaxstiy, rccotnbsBSBt DNA 
fjTChnieiuas S?sve tscen usssd ts cccasiors fts bacterinl pstJiStifi- 
iw« of prsiiissiiin, thymosin &iphs !, <*ii imisans potrati- 
astng 5«ij$taix:e pfcsitttMrf by tijc thymtisi and ictiktJcyu: 
!nterf«m. m 

The warfchtine of fecowijinsinl i>NA tethnotogy sa ihe 
pissmid, s r-otj-chfonto^omaJ !oop tjf doubte-stntnifc*! DNA 
fottnd m bacteria aad other mictcbes, ofiesiitnss ia tttaJiipie 
copies per ceil. IfjcJustetJ in the iftfonnsiJon eiseoded in the 
pSsismifl ONA is that rei^safw! ta reprodtjce the plssmid in its 
dsugitter csiJs (i.e., a "icjjJicon") ar«j tmiinsiliy, one of mcxi 
selection ciiarsbCietittic* such js*. in the ease of bacteria, 
Tejtlstance to asiibiotls^ whieb pemut dmej of the hosi cc8 
coritsiniisg the ptssiwd of intffrest to be recogtussd and 
jmrfeientiaiSy gnjw« jo teiectivs mts^ The atiSsy »f piss- « 
mids iies in ths fsct thst ttey cats be jpedikally ciesved by 
one or isjwit)«r teisncuoti etidotitteJesse or "rcstftciion 
en:iyt?«e", each of whicb reeogniies » different siie m sht 
piasmtdii: DNA. T5«rcsfto tettwoiogotis gettei or geite 
frsgmeuu t!»y be iiwcftssi itssa ihe piismiii by erxlwiie ss 
joitsstti ai tte etevage »itc m a rccotsstrsjcscsS ett^ adjectatt 
to the cicavage tite, 0NA nscsmbinautso it perfotmsiS 
cyaide the seil, but tiie ressiStitig "icceahinsst" pisimid c«t 
fac intttsjucefi ittso it by * pKxsm ktmwtt m tmsformsiitits 
sjs! iis^i tjisajiiisiM of she iseieroJogow gene-coeiaititsii so 
rwKirnbisaat piasmitJ oblatrted by growing the ifSMfcramnt 
Moreover, where the ges« s» {wperiy jnsened with lefer- 
ctwe to jsorii'«S! «f the pissBtid which govcrri the itssnwaip- 
tion and trattsisitosi of ihi encoded 0NA isietsage, the 
rcsijhttig cxpjessitin vehicic can be ated to actisaity prt>du5fi Si 
the poSypcpjitie si^ueftce for which the atscrted getic codes, 
a proccjs rcfemsi to as e^passsoTi, 



Expssssitsss k t.>Btj3ted is & regiots Sssowa aj the prwtwttt 
w!;;efe is /esj>sj,ai?jsd hy and botatd by RNA fssSytjaensse. te 
setae casts, aa m the Eryjwjpfess w "vrf' prDsso4ar prefenset 
isf thi prssam ef the psssisaa iBwcmtsxs, jjrctsjotta- tepcssss sse 
oyai3|>f)erf ^ "opersitjs" rsgttsfls ii> Som s eossisii^ psw- 
faotef-ijpssaicsx Qfiessiojs Sfs DNA ss^isetjas -^hkh ist® 
te£»|Bixed by w-caJM i^jstawr pretciss which sscfve to 
fc^sjisJe the &st^tjctjcy of im5«jptiosi itBtisacst sa s psr- 
Esettiar pronsoies. The fwiynjerase trsveis aJoog tits. DHA. 
traas«ibi(j| the inforasaiioie! eontsitst^ in fe« sx3&s$ sttsad 
frosa its 5' us T end inic t!i«ss«5jtr SNA wisieh is m tm) 
ifmilmd iBio apoJypeptisSe hsmg the afttioo acid setjiieoes 
for which the ONA cfste. Eisch airaoo acid is ctiet^e^ by a 
Bitcieoatle trsplH of "cssto" wthtB whaa sassy ftsr prcaesa 
puipOKs ^ referred to ss the "sinscttjaS $ csk", i.e. that, paa 
which etscodes the arssjoo scid sesjuesee sjT tfss exptmed 
pTtjdsJCi, After biisditi^ to the pronwcf, the RNA fwiynsessc 
fit»s trajisii^ibcs atideotiiies enosding is ribosome b!i«iii3| 
site, iben a iraMlatiotJ sJsiiiisliEin or "start" signal fordinaiiiy 
ATG. wbjEh in tte rssujtiiii tnessengef RNA beeosise* 
AUG), then ftc nswieoiide codoni wiihio the stntcsufsJ geoe 
itjelf, So-C3jied stop cwkms art trsmscribed m tJw md of lbs 
sirtsctaraJ gstte «hea«aXtej- die poiytners** tmy fotna an 
addjiioiiaj seayertee of Jisesjenger RNA which, befiSiue of 
the presence of the stop fignsl. wiB leitifiif! unt»ansi»ti4 by 
ihe fibosonws. Ribosoines fc>ind to the birtding site prtmtitsd 
twi tiie ftsessenger RNA. in barseris orditwriJy a* tJse tss&NA 
is betng foftneA and thetrsseives prtsdace fee esKaoded 
poij'pe^tide, begitSBirsg a the trans! sticra Kan signai a«d 
enditig SI she prcvtBosly sRcitoorieiJ stop sigtiai. The dcaaed 
produEt ii prcdueesi if Eh« scqueacaw tt>codiRg the rtbo*ott*s 
bin<SKg site are poi'.tsmrA psopctiy witj\ tcspca to the AUG 
initiator eodon if sJi Jitsiairing colons fcSkw the 
iniaater codtm in phase. The rcsuitiHg prtJihici msy be 
obtained by tyting the host ce!! at)d Kcovcring the prodiict 
by s^rop^tii^e piiriSauisws frtssr. tsfher bactsriaj pntiein. 
Fibrtibiaai Saterferoa 

Mttmati fitoblMt ifttetferoft (FIF) is sjs atitivinJ pi«tesja 
which also exhibits s wide range of other biolofics! aaivi- 
ties (see ret 1 fw review). It hsa teponedly been pwified to 
horoogtrteity a* a single poiypeptide ssf 19.000-20,000 
motcaiiar weight havtitg « speafic acti vity of 2 t« JO&tlO^ 
tifliis/tag (ij). the se^jtce of the 13 NHj-tesTSinai mam 
acids of FVF h» been tJetwroined <,4>, Hou$hte« a ai (5) 
have used syttthetic deoxyoiigtsnucieotide* (ptediaed frcso 
this aiKitio add stasuettce} to desersttirse the sesjuetsoe of the 
276 S'-ierminaJ (jueieotides of HF tnRNA. Tanigucht et i^. 
(6) sBd BeiyncJ; et td. 0} hiive recetitly employed RJ^A 
jtclCOTOtt prtwsdttres to icteBtify cioncd cDNA copifsi of FtF 
mRN.A itt E cotL See siso Tanigwhi ci si.. Gem 10, U 
imm and Ptoc NaiL Ac^ ScL iV.SA.} 77, 5230 09805 
and N^um 2SS, Ml mm). 

WhiJe isoiaticw from dosttw SbtttbiMti hsi provitkd «if- 
fideta ntatetiaS fsr panta! ehaiacterijtation ar>d limited cHta- 
cal stsitSes wish homogeneous fihrobisai imtsferott. it is & 
totally inadcqttate ssotw* for tite artMsunu of intcrfenjn 
heeded ftar Isrje scaie cMmaS trials atsd for tesftd icidt: 
pfophySaetjc wd^of iherspeuiie ese ihesseaifisr, iodeed, pre*- 
estly sliiiicaJ investtgasiotts empSoytng haistait fihretsto- 
derived itsterferoti t« smtitiitswr sai ataiviraJ tesiipg hsve 
5Bifid}}aJly been coaSttcd to crude (<l pcrcetii pm;} 
ratioBj of the msseriftS, snd img lead tittset for the maitt!« 
factute of stiJScicnt (jsiafsiiiioi. eves st awesjisiic prtcse 
levels, hsvc criitealJy lieliyed iftvestsjatioit tjis afiCx|>ai«is<J 
lrt?^L 

We perceived that sppiicstiott of recombinant DNA tech- 
itoiogy wotiid be the tnosi eSeciivt; way of fOTviEBstg i^e 
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(}ttasni!tja of fibrobiasi iniafatw whidi, despite the siaefsce 
in nateru! m pRjdaeed of the giycosylsason diaraaerisijc of 
human-<iertwed msusis!, ooi»!d 4« empioyed cJtwcsliy in the. 
mMmettt sf a wide fEnie of vira! W naoptedc tiiitascs, 

Mwe panicaJisrty, we pnoposed and hsve since succeeded 3 
in prodadng msiuje hatssjaj Sistjbtsst i«effemfl mieirts- 
aily, by constiuctiBg s fens therefcw which couiii then be 
inserted tB micf&biai expreijton vehiciw sand expressed 
uftcto sis* wwrns! of nstcrobiaj getK reguJiiary conuok. 

Oar tpiSTiscfe t» obttansng a fibrobiast gent ifivoivcd the its 
fotlowtng sasia; 

1. Pimiii amine add sequences wotjJd be otone4 Ssy 
cfwfwusiimiofl of SbrDi)!aai inieriacn purified so 
KsseBjial homogcDejiy, and sets of sysiheac 0NA 
probes ccnsmioed whme tocSota woul4 in the asgje- '5 
gale, represjent sJl the fjosjibie combinasions cajsibk of 
cjjctxiing the fwiisi ammo add sequences. , ^ 

2. BactersaJ coiony banks would be {Kcpared coniaifting 
cDNA from induced messenger VSiA. The prdbts of ^ 
pan j!) wmli be aterf m prime the syna^sii of 
ras^o-labeSicd ssngie stranded cDNA for use si hybrid- 
s?a4ion probes. The syniliedc probes woaid hybrsdiie 
with iiKioced ruRNA m icmpSsie and be exiemkx! by 
reverse trajssctipticn to foiro induced, ratJio-laheSled 
cDNA. Ooaes from the coicny bani t&M bybridixed to ^ 
radio-iabeiled cONA obtained m tbis manner wouid bs 
invesiigaifld fiuxber to crafirrrt tfee prtsettc* of a fit!)- 
length interfemn enaxiins gesie. Any paniai \cn$ti> 
poiasive gene fragtnent obtaifteti would iiieif be used *j 
a jjrobe for the fit!!-!ej»gth gene. 

3. The fu!!-kngtJi gene obJained above would be tftiioted, 
using syniheae DNA, to eiimsnate any leadts scqwe«ce 
thai might prevent micrDbisl expression of the roams* 
ptjiypepiide and to permii appropriate positioning in an 
expressitJt! vehicSe relative to start stgnsls and the 
ribosome binding site of s iracrcbisi prorootcr, 
Espjcssed interfewn wouid be purified to a poini 
pcrmiiting eonfinnatioa of its chafsctcf afld determi- 
nation of its activity notwithsisixjing toe absence of ^ 
giycojyiadort, 

SUMMARY OF lNVgNT!ON 

A series of replie&bl* plasmidic expressiott vebietes bave *j 
been consmjctcd which sfifctt the bigh levd syntbe^it in 
iransfomam mjcrocirssniim* of a mattirs polypepsidc witb 
■ die pf»peruts of auihentjc homar! fibroblast inserfefon, T5w 
produfti polypeptide e»htbiB the amino seid setjuenee of 
such inusferts) and is in in viot> testing despite tbe 3o 
lack ef gJycosylaiion ehatactetisuc of the human-derived 
maieriaJ, Refsfcnce heein tfi the estpftatiots of "ffiatstre 
fibrobtast interfeim," cs3nno«» the bscwriil or otfeer 
bial produttion of an interferen moiecaie unaccompaniesJ by 
associated giycosyiatioR tnd the pn^ie^juerxie that itnmcdi~ 15 
BieSy attends mRNA t«njl«tion of tbe hanam fiijroblasi 
inicrfeiso genoflic Msiute fibroblast imerfefOA, ascording 
to tbe present invcniieo, is imnscdimcly expressed fttsnn » 
tjsuisiauoti start sigtta! (ATGJ which a!io encodes the Srtt 
ajnjwj add codon of tfte nsaja! produCL Tbe presence or « 
sbscTKc of the meibiontne Srst amino add in the mierofeiaJty 
cxpresied pioduct it governed by s kinetie photomenon 
dcpcndew on fermetitation growth iwmiititsns and/or !eve!» 
of exptession in the iJBJi»formint host, Maittre fibroblast 
ii5icrfettjn could be enprsssed together with s conjtjgsted U 
protein other than the cctsvcntitinal iesdef, the conjugate 
being spedficaJJy dc^vabic in m inm- w eximxIMsr 



envsrontneat. See Brilisb Patent Publieatiofs No. 2«J7676A. 
FtnaJiy, the Eiuiiire inlcrfeswa ecald be prtsdsieed in conjiissc- 
tion "srith a tnicrobta! "MgnsT peptide which Etsnspswxs the 
»njugat£ to the «J! wsJi, is^hcn; ibe sigissJ n processed 
away and the mature ptilypeptide seemed. 

OSSOdPTION 0F1HH FIGURES 

FlC. 1 depicts the protes seguence infoimaiicsa ujsed iio 
desijtj degeisewe dodecanucleotidc primers. Beiov/ tM 
protdn scqusuee are cofrespswiing n^NA tequenwss aisd 
iix pobb of cwitptcnwmary dcoJtyoSigoiajcieotjdc pdmcra. 

RGS. 2A-C »B aatoradiographs of tjitroceJ!uit**e-b«and 
plssiwd DNA prepsred from wine of die 6(» hacteriaJ 
transfcsrBtJSBLt having DNA from the Jjfcrobiasi cDNA 
li'bfwy. The plssrmd DNA of the [«trc«lJtd«)se membnane 
was hybridised with eitber prt*>e A, B, or C, 

FIG, 3 presents DNA *eqiisenee of fee cDNA itiswt of 
clone pFIF3 as deierHntjsd by the Ma>[am.,Gi!biHi proce- 
dure, Tbs deduced prtstdi* scsjucnce in priaisii above the 
DN.A sesjuence, 

HG. 4 is, & diagram jbowing the approach ttsed to rsnwvc 
the signal pcpiide coding rep'ons from pFIRJ, 

HG. S is an autoradiograph of the poiyscryUmide gel 
ujed to isolate tise 34Sbp fragment iacking the signal p«|»ide 
coding nsgiotis, 

HO. &. and &i, &b, 6c schematicaJiy depicts the constmc- 
tion of piasntids coding for the direa eipreasiois of mautpe 
fibfofeSa** !Rtcrfcit»i. Restriction sites and reaiduea arc »s 
shown ("Pit r, etc), "Ap*" and 'Tc*" comxnje portions of 
the piasffiid (s} which esprcss, respeaiveiy, ampicilMn ai^ 
tetracycline twisiance. The legend "p o" is an abbfeviaiioa 
.for "promoter operator," 

DESCaiFTSaW OF THE PREFERRED 
EMBODIMENTS 

A. MjcJtxjrgarjssms Ernpioycd 

The vfotk described in volved used of the nucrotwgsnism: 
E. coil K-I2 strain 7B4 <ead A. ihi*, bsr", hsntttl, as 
dssciib^ in British Patent Pubitt»tion Ho, 2055382 A, This 
strain hal beea deposited on Oct. J8, 1^ with the Assseri- 
csn Type culture Colicction, which is lOOied St 12301 
Pasldawn Drive, Rocki'-iiie, M4 W^SZ and ^¥«n ATOC 
Aceision No. 31446, Ail t«tomb!nEm DNA work was 
performed in eompiiance with appSicabie guitieJincs of the 
Natit^ Institutes of Health. 

Tbe inventitm. in its most preferred ctnbcdii»e«t*^:is- 
describe*! with rsferencc to £ csSi, incttiding not onSy strain 
£, colt K- 12 strain 2&4. defined above, but also otte- teown 
£, call strains such ss £. c&li 8, £. coft x HTfe and E, c&U 
W 31S0, or oti«r tnictobsaJ strains ttiatty of which art: 
deposited and (potejjiisJSy} avaii^Sc from fscogmxed 
micioorgjsmsnt depository institutions, such 5s the Atttesicsn 
Type Ctiliisre Coiiection {ATCC) — cf, ihe ATCC catalog* 
iisting. See also German OffcnScgungschrift 2644432, TheiS 
t«her ttiicsoorsanisnts include for otsntplc, Badlli such «a 
Bacillus subtiiis arid cthi» entcTObacteriacKse among whids 
can be nuenticjned as extOTpiea Salnsoneiia typhimuriuro md 
Serratia tnarccsani, utiiiang plastnids thsi can rcpSicBSC md 
express hcicTologous gene seiquences ih«cin. 'Vmu ssjch »» 
Ssccharotnyces tsrevisias, may aiwj be etnpioyed to advan- 
lagc as host organism in the prepataiion of the intctferon 
jwuteitvs hereof by expression of gcrtcs miing thctcror tmder 
the c«iirol of a yeast ptornoter. 
MATERIALS AND METHODS 

ConersJ method*. 
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Restriaioti enrymes f>urch3s«j /ma New EngiansS 
SioSstts am (jssd ^ dsrecscd, Piasmid 0NA prepaid by 
a siar.siard deafsrf Sysase pfoee4«fi: (f) sji4 osajfied fey 
oiiufnn chromssiOgTa^y 0*5 BiogeJ A-5CM (Bio-Rsd), 0NA 

CsSfoen 0HA rMisrisssoB fragraems wej« isolased fnKB 
poiysery iajmSc gds by eS«ajo«!sa)oa. DN'A ih^mjaitj wst: 
fasJitjbiDeieii for ssk as hy!5ns£asij«! probfts by the nsBdesi 
calf &y rrew DHA pnmng frocaaJure of Tayisjr es si, { 10). Ja 
siiu coiony hyWtJiiatsBftJ were psrrfDrmssi by the CfyTistajv- !C 
Hog ness pnx«ii«f!t ( H ) . 

CbatisicaS synthesis of tjeajxyoHgofim'koiiite. 

The (ko)£yoHgo««c!eioii<iea <*ms syndsssattrf by ifse 
BJcxJSfiisi j>ho«j*olfi«i«3f mclissx! in saiutscm {J 2), usitsi 
sjltisoxytiiKSeoiides « bujidirif, bSoeit U J), The tRsserisJ SEtd jj 
g«Krra! prtssedurcs siiaiisr to ttese ^sscrfbed ( i 4}, TJk 
si* p<x>!s of priiatrs (Bb 5-6) ceriwirtjng f«ir dodee^ucfe- 
oiitki earh wM« obtained by isparately coopSitsg t<*w hei- 
arrjcr poois (of i*« dsffc-mm 5'-!«Tnin^ ieqsjer»» eaii» 
with titfcr (JiSetent hssiaa>sr pools (of mo diScmi 3'-»- » 
tfflKSj JK^uefiCt! cscb). 

induoson of fibi»b!a3». 

Hiiman fiferobSisis ietii Mm GM-2S04A) w«rs powts as 
dfiscribed previousiy (15), Grffwih tsiidiam fEagScs's mim- 
!553i csWRiiai m*d*iis» wmuifjiiss !0 peross j'tw! caJf 3J 
serufts.i was rensovtd f»re rolSsr boitks fCornitjf . &S6 cra^} 
an<J rcpSawii *ith 50 m3 fitmrih nwdittm sajntoRiag SO 
ugim] of poiy (i):pciiy {C) {PL Biochawticais) and t6 ug.'jri 
cyciohcxtmscte. This induauofi nwdiurB was rercsovcd afta 4 
hours at 37' C. and ceil monoiayers were washed with PBS so 
E0.!4M f^aCi. 3 rrM KD, i,5 m,M KHjPO,. t reM 
N3jHPO<). Each hwsiie %'as incubsieci U 37* C, with JO M 
of "a iryps!«-EDTA soiijsion (Gsbce S!S-530S) mui csils 
wejs ticjJchcA snd fetsJ sslf seniE! wis adds^ t» a soBCsn- 
tfSUori of i 0 peree«l. Cells were spun for i S rranuWi as S00>! JJ 
I and peSleis vvej« rcssjspeftdsd in PBS, pooied, atid iisssS- 
metiissd, Cdh *e« frojen in Ktpiid rsicroiiw, Approsimsiely 
0,17 g of cciJs were cbtaiRcd per roikr bottie, 
Preparsooa and isSLS»y of sBterferon inRNA, 
pDly eitfaetsBB atid ol!go(irr)-oeSiutes<! chmmaiopsphy « 
ES dsscTsbcd eisewhcjs (iS|, Tis& poiy {A} cwjtaimng SNA 
was eririchcd for interferon sf^NA tey C£nuifii|alJon em s 
linmr 5 p«cc«l So 20 pereem fw/v) lucjija: grsaSent, The 
RNA saBspSes wes« fsea?^ » 80* C for 2 minutes, lapsdfy 
tociled, iByered over the gradient, mi mmtitu^ed for 20 45 
hours si 30,000 rpm m. 4' C it! a Bccfcman SW^ rmor, 
Fraeuons were colisacd, eiJmoi pnKiyiwwd, and dasoived 
m JrijO, " '-"'^■^ ■ " 

Cte HSJcrograJti *&mp5s» of mRNA were injccisd iato 
Xemptss kutvis oocyics as <!escribed prsyjoasly (17.5$ ), s> 
Tfee injected oocytti w»e tmibaistj 24 tey» m 2!* C, 
RomogeniiiKl, axid c£iiaif«ig«J ftsr 5 tninuias su iO,0003« j, 
Ths mterfcfon in the supKtmtsfit was daenrsined by the 
cytopsjMc eSea (CPE) iRl^bitton asmy f J) using SintSbij 
wrus aisd hamjw tEpSaid fWSHi c«l)i, Snarferm ti;ef» of is 
3,(X)0 to 6,000 units recsjverssd (N!M tefefcnec itandsnJ) {«r 
mictogfam of RNA ifsjessed were ro«tim:ly obtained for the 
i2S Sfweies of mRNA. 
Sy(>il«S!i and ciatatig of cDNA, 
Stngis strsjftSiesJ cONA was psspsforf in 300 fjl tcacticn* «} 
eont«m«g J af 12S fraction mRNA, 28 mM TVtj-HCI 
(pH g.3>, 20 BiM KQ, 8 BiM Mxaj, 3& tm ^Rverespto- 
iSiteoi, iOO ^CS of {a^*p)<JCI? (Airjersham) a«i ! mM 
dW, dCTP. sKJIT, tfTT?, Ths pfitner was the symixtic 
Hind fli dceainer dCCAACCTTOG 09% which had been ss 
cstcft^cd at the 3' terminui with sboui 20 to 30 deoxyihy- 
jTtidsfse fsaidsies using sssroinai deosynurieotidyi traasfcfsic 
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(20). 100 tinits of AMV reverse trsnscriptase w«»« asJdsiS snd 
the itaajo^T jiisxaas; a^as tocufcased ai 41" C, fcs- 30 sjantsse*. 
1^ secwxJ si««si DNA syn^^ests was oatiad oat ss 
described }ssvis«j3y (25). ffee doable mtssxSs^ cONA 
ift&sed witi) i200 saits of S! mictesse (MsJe* LsSjawMsriesS 
fof 2 hosrs 37* C is 35 TtM m&aia scews (pH 4 J), } 
t!iM ZsjOj, 0 JM NsC5, Aft» pbcBoi extyssctif® tJst tn«tt!3« 
was stpaiaied dearepbomie^iy «! srs S nereent peSysssy- 
tamide gel. C0NA rO-S t)0 ranjing frcns JOO to 1500 teae 
pairs in ssm was recovered by dsKtroeiatioa A 20 ng a!i<|w£^ 
WSJ exiendesi with deoxyC mitSucs ujitsj terminal dsoxy^ 
tjisdcojidyi sraasfema OT. sad aitncAled with J{» of 
paR322 wMcfe hsd basa cleaved Ht } a.'sd tsileaJ with 
ikoxyG reiitiucs (20), "Hse ausMJcd srdJfiire was ajwd to 
uansforifi E. csU k-lS s»saa 294 {25) by a fsubiis&ai 
fwosedsae (23). S»si£i 2W was used etrottgbotJt ssi the wisrk 
dtseibed hers, aad .'w ten cJcpeassesi viih the Anj«ii3« 
Type CultritE miiKasuoa, seefiijitw no. 31446, 

preparsiion of isdaeisd iM unsnduced ■'^p-cDNA pn>be«. 
5 iig of S 2S roRNA »ere eombujed with either 2 p$ of oii^o 
(dT>,3,,s {CoSiabomive Restafsh) as 5 Kg of each syntJietSc 
p«srjsr p«sl (Fib 1 to Fib in fiO fsS of ! 0 mM Trts-HQ ipH 
,%5, i fttM EOTA. The tstssttates wesc boiled 3 SBrstass. m& 
qmmbcsi m ice, 60 (i3 of 40 m>M Tris-HO (pH 40 mii 
SC5, 16 m.M MgOj.60 mM ^fneruaptoethanol. 1 stsM 
£l4TP, dGT?, ifn? sad JxiO-'M (ss-'ii) dCI? « Amersham, 
2MXt~X<XiO Ci'KKTtoie) wm, added to cscit tcirtpiate-jmtsw 
mit ai fi* C. After she ailiiitioil of JOO linits of AMV avme 
insmcriptsjc, the reactions were incuhited at 42' C for 30 
minutes snd puriSed by passage over SO t«i SephKjes 
cciumaj, t%c prtxiueis wwe trsai£4 mih 0.3N NaOH for 30 
minutes at 70° C neusi&ltmJ, snd emmi predpitsitesl 

Tlw 'V«ON,As wei* £»«5biced vfi^ SCO ssf of poly (A) 
rrJtMA from atiifisucsd fibrobfaiis tn 50 s^i of 0,4,y sodiwj! 
piiosphsts (pMS.S), 0,i pcfsasftt SDS, tW wisture* were 
he»i»i aJ 98* C for 5 iRintstcs arsii aJiowed » it«r«a! IS 
hews 3i 45° C, The D.NA-RNA hyfcrids, (coatjutaftt uwn- 
duccd cDNA seiiucnccs) wire separaterf from liogie- 
stranded DKA (induced cBNA sctpeiwes) by ciircmmog» 
phy an hydrOJtyapauie as destsifced by Oalau et aJ. (24). TJss 
ON A-RN A tvybnds were treiied with aiMt ijo rtsseve RNA, 

Screcjtini of recombinant pisssrid* with *^p-cDNA 
probes, 

,-i^f!piowtf!aisiy ! jjg ssmpies of plastnasJ DNA 
(M^psmS frotri individtw! ijfaasfonnants by » pubtithed pio- 
cedurt (25). Tfee SNA sienplw were Jinestriied by 4if e«i08 
witii Eeo SJ. denattsred in aikaJi, and appiitaS to e«ch of thnss 
ttiirocelluioie filters (SchWsber and Sehae!!, BASS) by ihs 
dot hybtidiiatsott procedure (26), The fiUets were hybridkci 
wiib ihe ^\-ct>SA ptoto«( for i6 hoim *l 42* C. in 50 
pereem fenaaHude, 5 Ox Dtrifcandt's «!uiiot! {27), SxSSC, 
40 Trsi-Ha (pH 7,5), 2 mM EOTA. 40 jigtoS ycsM 
RNA. Fi)l«s were wssheji wjih O.SxSSC 0,! p«iiS3it SOS 
twice for iff ai 42* C, dried, surf exposed to Kodak XR4 
n-my fiisn u«nf Duportt tightisng-Wus iBiensifyi«g tocew 
at~SO*C, 

Cotistruciien of pitsmid* for tBrect sjjptsjaion of FIF, 
71v5 synthetitr pjitrtm ! (4AT0AGCTACAAO »«J li 
(dCATCACCTACAAC) wet phosj^wtylased usitt$ T4 
polytt»dtK(Udc kinase sitd (y-^^.f)A1? (Araenissw) i© s 
spccifie acsivity of 70O Cytttrnoie ju; described prewtwaiy 
(28). Pritficf repair fe;sSjoni were fscrforwed as foS&wi: 250 
pmolsa of the ■'*?-prir»as were ccmbined vdlh 8 ji( (tO 
ptnoSc) tsf s 1200 hp Mha J fcjtriciio,n fragment eeniaiattij 
the RF cONA sequertoe. Tlte rfsixiarE was cthsmi predpi- 
littfid, resuspcndtsl in SO ft! HjO. boiled 3 mtntjtcs, tjucnched 
its i tSiy ice-cthaasi! bsife, mi eorabfeed with a 50 jtl soMism 
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of:On!MTns-Ha{pH7:5). 54mMM|a,. ISOasMNsa, 
0.5 !tM dATP. dCV?, dCT?, <rrr? a! C. 10 uniis qI ONA 

svtre addsrf SBfS the msiffist wss ttsosbaisd a 3V C, Sin 4H 
horn, Foiiowing «iraciicff! mth phffrsoyCHOj 3»<S ftitfic- i 
licm with Pst i, tJw (fesirad ffrodua wsa purifitd on s 6 
pmtisi p(Afsctylmmie $A Smteq^iiiiS^im wcss dene 
at roots temperasiwc (coSsssiw iws^sni) of C. fciwai ends} 
using psevieasiy detaiieaj sondmctss (2I3)- 
Assay for inserferon cxprewion its E. mli ic 
BscicfjaS eittracss were pttpamS im W assay « fe!:t>»s: 
Ofw. fflj csjUitre* were frown ovamtgai m LB {29} coBmifijng 
5 jig/m! ieiiscycline, ftcsi iSSuted inia 25 mi of mediafss 
(29) ccniainrRg 0.2 p«c«it gisicos*, O.S p*s««t!J os-ianiittD 
ad« »aiS 5 t)g/«t! icuraeyeimc. SO sa.!»pi« h»r> JJ 
vcsied by ecntrifogMiou whcB Aj^ {Absesrtiafiee SJ 500 
fsancrwwrs) rescted I.O. The ceil fwSteu were qdckJy 
(totesi in a dry i«-c!ijano! bMh and eiesrtd'ljsaa* were 
prepiTst! as described by GeweSi (it. inwrfewm activiiy in 
thr- supcmstarits v,m deicrrriincd by comparison wih NiH » 
RF stajidards using eyiopathie effect fCPE) inhibition 
Bss&y% w revj*w(i| previoujJ)' (!), Twodsffercm «sssys were 
liKd; <3} WISH {haman aiwiiesi) cttis *«« jcedeci m 
micmiiser ciishss. Samples were added J 6 to 20 hosf* 
and diiuigd ijy jeriaS 2-Md tSiuiiott, Sindbis virut was added 21 
after ai ieasi 3 hours m mcnbtsiofi. Fi^ua *"erE Jtaintd 20 us 
24 hours iMcr wish erystaS vsoiet. fb) MDBS ft»vijie iid- 
Aty} csii iins was s««tJe4 sisrsuiuweousiy wish l-Mi diSu- 
mm of sajTipits, VesicruSa- ssomiiiiis vsnis was sddBd sSist 
2 m 3 hours ineabatson and piates were sudned with ay$uS M 
vioiet }6 » 5S hotiTs ialcr. To icst pH 2 sufciiity bacuni^ 
txmas and s!^dajr& w«t diluted in foiwmaS essentia 
njedium lo a coocenaauon of JCXXJ Ufi(«.toi- Om mi ssJiquoa 
were adjusted us pH 2 wish SN HD, sncubisui«i si 4* C, (or 
16 botirs. and RcwwaJiie*! by additiofs of NsOH, !F saivity 35 
was {fcscfmsnerf by ihe CPE iniliisiian as;s»y using huasas 
sjnr.ion ceils. To esiafeiiih wiigemo identisy 2i aStsjuots o! 
tim iOOO U/jci interferon sarapSe* (iinu«saij} were incu- 
fcsied wto 25 pi of rabbis aissihtssKas ieBkocyie inierferon fcr 
60' 31 37' C, CMjjifijged ai 52,OC5Gx g f»r S rwnaifs and she 4S 
supemas&M a.?ssyed. FiteobSajs aitd ieuitoeyie intefl'erwi ' 
5tjs!j4iifd4 w«c ebsainstS from tJsc NaikwaJ ifssiitatfts of 
Hcal^ Rabbit ansifeiimisj! leukocyte intcrferotj *'w obtaisied 
frosn the Heiioni} institwie s>f Allergy sfwi tefeciious Dis- 
cuses. 45 
RESULTS 

Oietnscal sy»!h«iS of primcT pooii eompjcmensary of 
F2F wRjNA. 

The aftuno-tetirutttJ pHwdtt se<)ue«e« of humsn fibmbissi 
iRterfewri {4) pcrmsjied «s to deduce the 14 poisibie triRNA .w 
«qi!«sees which emid code for she first tour amino aerids. 
The 24 cojnpJeroeiJtey deoxyoiigonaciooudis wen; synt.*«. 
sized in 6 {sssoS* ef 4 dodecameri each {FIG. I), 

The six poo5» Of 4 dso<¥oligosssc!«nsde* e.aeh were 
syfiihesiied fev a ttsodified phosphotriiater method tot bsi s$ 
been used previously for tii rspid syftthwii of oSigonsjcie- 
midei in wiistiofl {!2) *.nd on toHd phase (!*), "D^ basse 
sijwcgy itsvoived reacting two sljffercrrt 3 •biiKite^ trinsers 
with aa e&eess of » mnglt S'-piroieaesS iritner so yield a pooJ 
of i wo hessmers, eacSj reprcserited cqs«lly. The soujsJtng of *a 
swofcoSs, itach coissjyning svvo ijejisisst, '^en rssuitrf in a 
pool .of fotjf dodeesjTscTs. 

ideiitifimssjn of F5F cDNA ciossM. 

Using j2S mKHA fjom jfiducerf feuman iibr^jbiajts <S,000 
uni!4 IF BCisviSy per jjg in oocyis assay), dsabSe stnstMierf si 
cONA was pstspiits^ and inserted into pBKi22 at ih* Pst I 
sisj; by ti»e stanitol dO.-dC miling nieiftod (20^, A fibrobiasi 
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eBHk iibmy cowsistsni of 30,000 anj|MC)IiiR»se«si!ive, set- 
rsigfeiirsv-jcsistsn! srsjufcTtJSSBa of £. coU K-12 ssxasn 2ii4 
wa t*tajr!«i fcotn 20 tjg of cONA rasgiag ijj ijie. fstwi 550 
10 1300 basie pairs. FIsssssd SD>N'A «fas prspmtd ttmn 600 of 
the trajisfsjfTsam ^ sppiifd to 3 sets of tBtftsceJIijlose 
iSitr* as described is Msseriais and Meibods, 

Ths appraacii fn! Sowed is the idemifieatsoo ef hybrid 
piasmids cswsijtasiBg fsbrodiast sRjerserwi cONA mqamcm 
wm sistsste as tissj mat m idenjify hsstBan Jessiiscyte snter- 
feroji recofliteusm pissiwds {30), Sadioisbelerf cDNA 
hybrfiSiHsiion prcbes «ere prepa-Tse using either the 24 
svTiiheiie dodeesanm w o'igo{<fr3sj.,s as fmnscts xM tSS 
RNA from indticed fibsiAiasls (50KS units/jig in oocytes} «s 
iempSaje, The '¥^NAs (ssecsfic activity >5%lif ^pg) 
obtained were hybridiied to a lafje cicsis of mfS-NA i*o- 
iated from umndsicet! iMjmsn Sbrobiaju, and tfee mRNA- 
cBNA hybrids wets separated fiots onreactcd eONA fey 
isydrtixyspjaiie dtfoamtography {24), The sissgk stranded 
e0N A fracuoos shouid be eraicSied for sejjuetscei which sre 
p«5e?!J in induced fibtwbtasls but absent iu uninduecd celJs, 
and the mftNA-eDNA hybrids should repre^ieRS secjticiMsca 
sorewjon to both induaaal arsiJ unindaeed ceih. Approxi- 
maieiy 4x50* cpm of singie scfafwied cONA (hybridijatsoa 
ptebe A) stfKS 8xiO* cpm of cDXA-mRNA hybritis wcse 
obtaifttd using «!igot;dT),j.jj prirtssd cDNA; i.5xiO* cpm 
of singie siTiitidcd (SjybftdixatioR probe B> and 1.5x10* epm 
of hybrids were tsbtaissed frorn cDNA primed tjstrsg syntheitc 
dodeesmer poois Bb i-4 The eD.N*.4-Tt5lWA hybricSs from 
besh frsctjorstioas were ccmbined, sbe RNA ftydfoiyjed fay 
ireaimens with aiStiii, and the ''P-cDNA used fts hybritSaa- 
tion psobe C, jMaisy sf the SGO piasjrod sampies hybridiicd 
«iiH bosh probes A snd C, issdicating shas !*« hyixidiaaisen 
reaeiions between unirtduced mRNA md ^^F-cDNA (prior 
te the hydfOJty apatite ftaassrsajioft step) hsssS mi gosie so 
cornpletion. Hswevef, only esse of the 600 plMKwds ipp536) 
hy^iridizcd, stroniiy with She spcaScaily primed, mdueed 
cDNA probe B {HG, 3). Bastrad pFSi^ a)so hybridsicd 
wsih sJw ttitssi oiigsKiiTljj.is primed sfwteccd cDNA ptt>be 
A. a«d i'aileii s« give detectable hybridiiasson to the cetiv- 
bstweS utsinsiiiccd prebe C 

I digesiion of pF52S showsii she c5o«ied eONA insert 
to be about 550 base pain iong , probabSy too short to eontuss 
urn ctiiirt coding tegiors for a protein the sise of fibroblasj 
interferot). ThisefsTO, « ^^P-iabeied ONA fwtsbe was 
partaS from thss Ps! J ffsgrtwni by mdotti prirtiitjg with «Jf 
thymus ONA (10), This pfOix was used to screw! 2000 
individuisJ coioniej froit) s ncwiy constryBted fiteoWsai 
eON A library (iiie nev/ cONA library was peepared ttstng 
i2S tnRNA fttsm induced fibrobtasts having a liser of 6^000 
uaisi/m! ip she oocyte asay syiicsii), Sixiceo ciofies hybrid- 
ijcd to the probe, Plsststds pscpared front the tiajottty ef 
ttesse released two frsgmenss when cleaved wiik Pm I, 
indicatSBg tlut Sise eONA coniained m iBScmaj Fil J liic 
Cione fjRF3 conattted the Ijsrgest cDNA insert, sbm\ 800 
base pairs. The DN A scqucfsas of she ittsen waa desemiivaJ 
by site Maxam-Gilben piroccdtirc (9) sftd is sjjowt! m FIQ, 3. 
Urn TOino steid sequence of husvaa fibroblMt isttsfferwi 
pttsiscied frtjttt the nucitsiside seEjinascc is idensjcii to that 
raponed recent! y by Tamguchi es ^, {31 ) sisd by Derytsck m 
si, s*?) frsjtjj DNA sequencing of FIF cONA dofiei, A 
preearsot or sigaaS peptide of 2i asnino is folisswstJ by 
a raature inicsfeross poiypttptidc of 1 66 &mim wAih. s taes«b 
of IM 3'-untfaflsl«ted nucieotidss a.nd 1 pciySA) wit T^ 
NHj-tcrtsartBl 20 amitw acids of trtsture FIF have teas 
directs y detetrratved by protein microae«?ucnciri|; wid arc the 
smt as those p»odiaed frosrs the DNA &«)u«is<j. The 
caicuiated foimuia moiectiisr ftesghl af maitirc ftsinum SbrcK 
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blaii in«rfco>f> having tfie 566 snaao adds iMm in FIC. 
3 if. about 3!),027, 
DtrBCi estprsssitB! of fibrobisii meri&fon, 
Tc exjjress higfi levsts of majais fiJntjbSasi insijftrtOTj w E. 
eoU, imiisiim of prossus iyniisesis mm occuf as the ATC 5 
s^jdoB of ths maajre poiypepiide {siraso acid Jlmberthsjs 
Si Ui* ATG of t}«r iipssi pepadc {assino arid SS) {HG. 31. 

Chtf sppioad) tss ressovifig im sigjia! pejsiifc so^iig 
frgioRs from pF5F3 is de^jta*^ in FIG. 4. A bp DNA 
ftagaicni whscJj consaifsed the tmm cDiVA imm wss iso- jo 
iaiisi ftom s poJyacT>i amide gei after (Sigestog pHF3 wjtfi 
Hha 3. Two isparai* jyt!i}»tjc diwisyoSigcnadestide prtm- 
crs. dATGAGCTACAACO) sud dCATCAGCTACAACCOl 
wens pjupartd. BtsJ}i jsiisiicn co!5lsifl t&e sodiKg sequtt5ce for 
shs firs! four awsiso acids of sismre fiferofeSMi stsssffeKmc is 
wimer U hm an additjcssal C si the 5"-£«»ran8$. fVssncf 
rspajj- fe;sinjor,s stnd »ufjs«£ii«iil ijgssions wea; c^risd ou; 
sepameiy for primers i and IT, a«d give nciiHy iskmica! 
resuils. Thtrticfora, oaijf rEacfions usttjg ptrimis 1 aie dis- 
cussed in dcsw! ten:- Tiie pnmrrs were 5"-tad!«tis39ci«S usifig IS 
(■y-''P>tVrP ai>iJ T4 fjoljmucfsoud* kinase, tombiwssJ vHih 
iJie i 200 bp Hte J DN'A fragsMM and ihe tnssture det^wred 
by boiSing. 5%4!o^*if^g hybfidimioti of tte prima to ihe 
ilersastitisid Hha i DNA fagsam. £ coM DKA polj-Bsmse ! 
Kies»w sfsgitKm! (33> wsis us«d to otaiyje tfts j«f>air 
svoihesii of 5b« pirn iit>p) sirand {F3G, 4). in idd'iioTs, tiw 
assaciaiissi 3'fe5* exor.uciesie soivisy of iise Klentsw fsag- 
mrai removsd the J'.promjdiog end ftofn ti« minus OxM- 
lOfti) suand, leaving s fiusf) esd. Ansiysis of sanjpies of the 
rcaeiiors mixfuft by potysErrylamsde gel eiearophonais indi- JO 
esissi sbai (he repair synihesis siid Ros go lo eompieuon, Jsoi 
stepped a! seves^ discme siijtj. Therefore, the entire rtsse- 
tiofi nruxare was treajjsd -mih Pti t aajd ihc de^ssd S4I bp 
fragtsjem f ! 80,000 Orrsnkcv cptia; *S,3 pfnak) was pisnSied 
i>y poJyiScrySarfuSc gsi eiscirophorcsi* CF50. S>, Ligjsiion of 3i 
ihis fragnsem so ! jig {"4 pmoieS of ths. 353 bp Pst i-Bj! U 
fragmstR! (solaltsi fraai pfiF3 {F?G. 4), foifewed i>y 8|i H 
ds^esiion, yii:!ti«d 50,000 Ctttnkm epm C^.l pmok. "30 
ng) of the 50^ bp DNA fragment comairung the entire 
coding s«<5itc«te for fnatm-e fibroblaii ititerferoti. The same « 
riweiiORS tiS!S| pritmt 11 gBve S3,O0O epm {"0. 35 pmoie, '50 
1X0 6t 505 tsp pnsdm 

The ccmsimeuoT! of piasjruds whieh difwa the synlh«*(( of 
hamm SisobSast iBsefferot! h outiir>ed t» BO, 6. Seper*ie 
ej press (ttt) pissmids w»e constrvieied wfsids piitEed RF 4S 
synthesis under the ccinwo) of the £ coK iac « trp promoier- 
operator sysiems, Both of ttiesa systcfli* hzve pjisven tjs«fu! 
few sii* direei expresiion of ctikaryotie getiei in iST. co/i; 
hutjssjj growth hormone hia been effioentiy syTJibcsszatd 
using Uw lac system (20 and hiinutn ieufcocyte inaaferos so 
bisa beets prodiwcd u high ieveis using the itp sysiam OO) 
and mtun 2S7, 4!i { !980>, 

pSRH Sf|j wfts digested wtilj £eoRJ resmctitm cniynsc 
2Bd die tsatjitiflx ftsgraeta i»Jated P,AGE and electro- 
eiuuoft. EcoRi-digestes! pi»smid pScm U (K. iuk-ans & jj 
ScimM i 98, ! 0J§ { 1971}- G,B. !»jmi publicasstm no, 2 007 
676 A) wjw esrobincd with &e above frsimenL The mixture 
was iigsted with DNA tigase m prenousSy tiescribed md 
the resulting DNA tfansfcifTOed into £. ccM K-ll ixxiin 294 
as previously dctciiissd. Taniforwin! feMtersB »«e 
seleOiSt on *isp5ci!lifi*«SfllJttmng pine*, Restjiiing «mpjd!- 
lin-«sistaj!t coieme* were sweeriec! by eotorsy hybridization 
(M, Grucnstcin K «!„ froc Hti'l Ami Sd IjSA 12. 
39Ji-39<tf n9?5jj using is s probe irp pwjswsicr' 
opcrfjior<aRusjmr»g the above fngment tsoSwed fmm a 
pBRHtfp, witich hsd been rsdioactiveiy iabelied witit p^^, 
Sevss&i ctiiotsiei shown posiiivc by tjoicny hybritSiaKion 
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wers selected, pSastsid DNA isolated mi the wientat ism 
of ii« iiiiaied ff4grne«ts det«mined by resiriaiotj analysis 
estipioyiBf mjincjicss enzyme* B|iC a»d BsibHJ m ttoubie 
difestiesn, E. ceU 294 csmtaiJiing the pisetstid desipascd 
pSOMIdl, which bss the sf|J pfi3JROter-«jR3:3ic!r fjs^ sseat ia 
tijc sfcsirssi orjeniasioB »m gjows ia LB las^tan cswt&iaisjg 
58 jig.'.'^d aJtspseiiSffl. Ti>& ceih wctu giwwj u> opacstf deajiiy 
1 !3L£ 350 tt.'^?}, eoii^ied by cewuifugstioi! isnsS remspewkid 
in M9 tsfais iis sasfottj djiwioti. Cells ww gwsfn for 2-3 
botffs, agaaa to optiesi desistty 1, 'Jko lysed arrf totssJ tarltiidssr 
protein attsiiyietS by SOS (sodiufss dfttfceyt suifate) are* (IS 
pettcfti) jWiyacrylaKBde gttl eSistropheraiis ('3. V. Maitei Jr. 
et Meslt Vita! 5, 580-24* imijl 

FiMtmd pBR322 w» Hind W digested sad tise protrudiis^ 
Miad ill «Rds in mr> digested wstb Si isueiegse. Tise Si 
issislesje digestion invoSve^f »iEXsmeJJl of 10 ftg of Hitsd 
H!-cies*iai pSR322 its » id S! buffer <0,3M N»a. 5 nM 
Tid^ 25 jrM sodittW acetate. pH 4,5) with 300 ttaits S! 
nutlet /or 30 jBsniiies la i 5" C The resiciioft was slopped 
by &t additioi! of S fl of 3&<SI nucieajte stop soiutton 
(O.SM iris base, 50 mM E0TA). The misssat; wsls phet>oi 
estracted, chJsjrofortB extraeted sod eihaao! frredpratated, 
then EcoRJ digested ss fsreviousiy dtscribetS md tbs Jsige 
ftsgtners, <ti obtatned Jsy PAGE proceditre fbilowed by 
decffoeiudon. Tbe frsgtnm {Stained has i ftrtt EcssRj 
ssicfcy end wid s second, bltint end wfaflse a>d5ng sttrod 
begins «fith tiK nucieoude thymj(is«e, 

Piaiwid pSortt? S2, »s prepsred above, wsj 8gi fj 
digested md the Bg! IJ sticky et^ls rcstiitjng msde dowbie 
stranded with tte SOcnew poiytncrajse J pttxiditre tisitsg all 
four dc43a)^ude£>tsde tnphosptsajes. Ec&fU eieavs^e of ti>e 
resulting prodtjct foiiowed by PAGE and ssifiosoeiatioa cf 
the stnaii iragment (2) yielded a linear piece ef DNA 
ecritainitsg tJic t«yptophim pronioicr-epcraSar ansS codosss of 
th: LE' "iFroMsnai" sequence itpsifcawi from tb* BgJ U site 
("LEtpJ"). The p>rwitji« had an EeoRi end and « bStmt e»d 
fiwufiing fsntn (Ifting trt tlie 8gi I! site. Kois^evei. tte Bgi U 
site is reswnstimted by iigatsttn of dse Mttnt e«d of the «iwve 
fragfoent (21 to the biunt end of the aJsove prsrfWfBd frs^gtrtetit 
< i ). Thus , tite two fragtrse Jits wen; 1 igiicd i« the prcsenos of 
Ti DNA iifase to form tte reciretiiatMi plastnit! pHKY JO 
which was ptopsg&ted by irsisjfonsisijojs into eompeteat £ 
coU stnun JS4 wJi*. 

PSastnid pGMS orti cs tJ» £ coS try|>ts^Ja» tsjeswt 
containing the deietiot! dLE!4!3 (G. R Miocwri, « sd., 
(1978} / Bactetiohgy 133, f457~!466)j imd heftee 
cjiprcsies a fusion pjoieiri comprisiEif the fifSt 6 amino suddt 
of the trp iesskr and apptoxifnateSy the is3.i tStid of ihe'sip 
£ polypcptitk (hrretnafser referred tc in eonjttse«<w as LE*), 
as weii IS the t-fp D polypeptide its its entirety, si! itwkr tJw 
contro! of the trp ptomoter-operatot syitcsEi. The fsJ jw mid, 20 
|jg. was digested with the fMtricuon entytnc 5*vsiJJ wMds 
dcaves tte piaMTtitl sd Sve sites, Tte fgm frBgtncnts west; 
ncsi coiTtirincd with EcoR} Hftkm (OBnjsJtifig of a self 
eonspicsaentiry nSigoniieleatide Of tb« sstjtjeiiec; pCAT- 
GAATTCATG) ptwvidittg en EcoRJ cSesvssge fttr * ltt« 
cioning irito t piasmid ttsatiinittg »Ji Es»Rl site. The 20 ttg 
of DNA ffsgments obt«i(scd fnsm pGMl were TOSted with 
! Q ttniis Ti &S'A ttgsise itt the pnescrtce: tsf 2£© pi» tsOlcs of 
the S'-pbospboryi&ted synthetic oiigootjeieotldc pCAT» 
CAATCATG wid in 20 jil T, DNA Kgasie haS& (20 rbM trist, 
pH 7.6, 0.5 tnM ATP. iO tssM MgOj, 5 mM SMiniaiiim 
m <t* C. evesnighs. The soiutjiw w-ss tltea heated JO minate* 
Si 70' C. to hail iigatitm. 7>5e linitcn were clcsvod by EeoRl 
digestioti mi !te fragtnents, no« with EccRI emis were 
separated usirtg 5 percent potyaeryiamidc gei eicct«^bore> 
sis {hefdnsfscr "PAGE"] end tite three Ijirgtm ffsgmetitj. 
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iseJaied fosn she gel i?y firei jtUi, ^jg wisB eihidiom feroaade, 
ioMSiag she fragiRsnts wJiJi oSsravioks 5i.s*t. and caaiftg 
frofi) ifte gel the |xxtionj of istcji^sL Each |si fnsgracsi, wish 
300 microistcrs OJsiTBB. wss piacesi in a diaiysit tag msd 
jufjjccted to eSecEfsptorssis sx lOOvfrnoae hour in 0,ix s 
TBE buffsf (TBE buffer eoni^m; 1 OJ pn ais bass, 53 grfi 
bofic s«i£J. 0.09 giti KajEDTA in i iiior iijO}. The a^usma 
iolutiDis W3* coaScssed from the dialyiii bag, ph«rso! 
eittraciftd, chiorofMn ejttraoed and ta^as 0.2M sosSasn 
cftioriiic, mid she ONA twovstsd m wsaf sfte ctJwiw! a 

wslh Ecf)R3 tOf^ky enct* wa* sskBiifirf ijs the ^roesdiura nest 
dcscribsi wfeifth essaiSs tJ*e iswcnson of fragmena inio & 
tetrscyetiw: sensiti ve pSssmid whsdj. opoa promoseT^ojJCfs- 
saf irtsesrtiorij becowea iesjsejisiias fesiaisni. f j 

PiasiTOd pBRKJ SR. I Rodriguiw, £S m, Nucidc Adds 
iiessa!t:ii 6, 3267~32S7 f 5 9791) exptesse* ampicilia tttii- 
once md contaim the gene for icsxacysiirse fcssswice but, 
ihefe being no assodaied protwDier, dow nm thjtt 
resisisnee. The piasmid is ajsconJingSy ifiuacyciiiie senssiive, » 
By imxxS-jc.ng a promoter-speraJOf system in the EccRJ 
site, the pissmifS can msdt ti:ij»c>'c!t»e resistisitL 

pBRHJ was digestissi w^th EcoR! a!«i tha eitiyjae 
fcmoveti by phfiftoi Mtracsioti foiiowed fey cMrats/onn 
extnsction atjd je«»veT«! in water after esi!is«»! predpitaiicsts, li 
llse resxsitjjsg ONA sjseiecuie was, sa sefsiraie Tesaion 
msxitsres, combifted vn& each of she ifsse ON A frajmersis 
cfctainoS ibisve and Ugaieii with T., ONA Sigase as pscvj- 
oiisiy deseribcd. T»e ONA psescnt in she !t:action missajw 
was tissd isy trans fotm competent E. coli K- i 2 imisi 294, iC. so 
Backma<5 et Pttx Nm'l Acad Sd USA 73, 45?«l<>§ 
[ J§76}> by jtandarij leehniqycs {V. Hershfietd ei a!., Prk 
Nasi Acad Set USA7S,343J-3459 j'!5i743)andthe bacseria 
plated Oft LB piates coatsinmg 20 ufJ''^ &!r>pic«f!sti and 5 
jjg/mJ teiracyciine. SevsraJ tsctracycJiRe-rcstiiiant coionies 3i 
were seieetai, piasmid ON A isoJaieiJ and the presence of the 
dc5!RSi fragment cwsfinnsd by restriction cntynte sinstiysis. 
TTtc Ttstjitiag piassnid i* desigssiecS pBRHsjp- 

As &oR3 3«d BsniMl digestion pro6m of tfe vsrsi 
genotne «sf hepssiJis 8 was obtatned by eonventjor^ai tnearts « 
and eioned ims> the Ee*>R3 and BasnKi ssieji of piamid 
pGM {0, V. Goedde! su aS.. Nstiint 5« SWl^j)) to 
ftfftn the piwmid pHS32, Fissmid pHS3J wm ckaved wjEh 
Xfeal, piicnoi eJiirsetsd, eisJiHtjiom ejstrsocd and eiha«oi 
preeipitstei !t wiaj then sreateil with ! ii £, ioli jwiyme rase 
i, KJeno* frsgrneni (Bcsehrsnger-Mannhsiat) in 30 jii po!y- 
tnerass buffer {50 mM posassitKn phosphate pH 7A, 7 mM 
MgCfj, ! mU &-me)reaptocthftno!)«mtaj»fni:0rf ifi.M dTTP 
a."d 0,1 nvM dCTF (m 30 nriiststES U 0* C, then J hr. at 37* 
C, Titis trcaiTnenl causes 2 of the 4 nucSeotides cotspietnen- Jft 
{jsry to iht y protruding end of the XbaJ cieavaie tits m be 

mm in; ),em 

Tws ntscietHiiSes, dC ted <fr, were irsewpofaied giving m 
mti with two S' psomjding rjjclftaHdes, Thss linear residue 
of pisstRsd pHS32 {idiet phenoJ sad cfticstjftffm cjtifjietjois Si 
and recoverji in w«£r sfio' etJiano! precipitation} wju 
citaved with EcoRl. The !«rf e piuttud frsgracnt was ssp*- 
mted fjtsrn ihe snaaiier EcoSJ-Xbal fragmem hy PAGE »nd 
isoisaed after eieciroeisition. TJsis ONA fra|raeni from 
pHS32 {0.2 (jg). w« !iga«sd. tinder condj^ons siimi« to « 
those dewrjfccsi above, to the EeoRf-Tk? I fragment of she 
irypiophsB operon rO.Oi vsX derived from pBRtttfp. 

!n the process of iigatitig she fragment fram pHS33 to the 
Ec» Kl-fiq ! frsgnjitnu m d«cribc4 above, the Tw} 5 
jjTOtrwdiiig end is iigated vo the Xbal rettiaining prsmsdirig «j 
fmd even •Jsoagtt it is tiot sampfsiijy Wsisors-Critk base- 
psircd; 1,018* 



,A por^os of this ispsion rsssssscn rrtixssjie was tnwsi- 
fornsfisi )ci<, E, coli 294 ceSij. hsat tje*s«d snd pSased on 13 
piaes wrstaiBiTig Mrfwaiiisi, TweKty.fcw coitmies were 
selected, |tpwi in 3 jbS LB medis. arsi piaraid tsofajcit Six 
of these ^vere fottad to hjsvc Xbal site tBgenetmcrf vist B. cwii 
cstsiyied DNA wpm ssd repiioMJcw; t.6181 

These pfsjtnidji were also fouttd so ciesve boQt mth 
EctjR! and Hpd sjkS to give tije expectaJ astrscsscm frag- 
sjostt. Osse pi&itasd, desigrssMd pTfp i4, was used fsjr 
«3:p»c5ssoH of hetcnoiogossjs poSypeplito. as nest disttiised. 

The plasmid pHQH J 07 (D, V, Goedde! et sJ, .Viatif*, 2S ! . 
544, 1979) eoaiajRs a gesc fof htiraari gyo^th hormoae usaeie 
up of 23 aitSm sidd ctsiaits prodtawd froro synthesic DNA 
I'rsgffiotts sed 563 smioo acid co&ons tsbuirxai ftwts 
csi!T!piert>cnta.'y ONA prssdsictd vsa teverse trajsscripticB tjf 
humsR gtowth honncste mesKnngei RNA. This gene, tftosjtgh 
ii ifi£is the tod£S8i e! the '"pfif" seijitaite «f human growsh 
hoTSJvosie, does contain an Altj sransiaticsn imtiKion codoa. 
The gesje wis isoisied ftem 1 0 jjig pHOK 5 07 after trttuncnt 
with EeofU foliow^ by £ cati poSysnerase t Ki«a«w 
fragment sitd dTTT md dATF ss deseriberf above. Foiiowriag 
phemi and trhJorofwjn es;tf3ct)on mi ethanoi precipsiaiic® 
site pfssrmii was tieaied ^sh BairiHl, 

7^ tomsn frt>«th hormone f"!-fGK") gsiss-contajnin^ 
fragtnertt was isoiaied by PAGE fciiowed by ciectrocJytion. 
The muUing ONA fragsnens aSso csrsiasns she fim 35D 
nuciectides of the tetracycSistc iifsssiarste sirwtara] gene, but 
iacJts she tetrscyciine prtsntoteT-operasof svststn so thsL 
wtet! jubsecujentJy dsstwd ir.io an expression pSssnsid, pias- 
jTiidi eontasmni ihe irBert can be located by Ste teswration 
of letraeyetsne resistssiee. Seeaase the Ee»RJ end of the 
fragrjieni hss been fiiJed in by iSic JfcfeBsw potytncfase ! 
prtJOBdtirc the fragmeai has one btiiM and otie sdeky efid, 
ensttntig proper orientation wiien Smw iisMrusd into sn 
BJspjTssism pJasmsd, 

The esprtssion piasKjtd pTrpi4 wss mxi pjeparwi to 
receive the HGH geite-containirig fragment prepared above, 
Thm, pTi:pJ4 wss Xbal digest arxi the lesulting tiicky ettds 
filfeti in with the Kienow poiymerase 1 procsdsire enspievirsg 
dAH>, dTTP, dCTP arid dCT?, After phew! and chSoroform 
Extraaisfs and ethjsrsoS pnsdpiiajio* the restiising DN.A w»i 
srsatesi with Sa,f»H! and the rcstiltia| jsrge piasrmid fragtticns 
ts«issisi Jjy PACE snti cieetrsssitsijoft. The pTrpi^-deiived 
ffsgrnent ksd one b!twi aivj me sticky erxl permiiiing 
tecosnbioasioB in proper tsrientadws with the EiGH gene 
containing fragment previettsly described. 

The HGH gene fragmem and she pTrpi4 AXba*8aiTi}{} 
fragmtni were eombincd jsad isgaitd together tstidcr condi- 
tittns sin«!itr!ot.hose described above. The fiSkd in Xbsi ssd 
BcoRi ends iigated tpgethsr by hitint «»d iigjstion to tmease 
both the XbaJ and the EcoRJ site: t.OiW 

This cstnjtfuetlon a!»o TesTe,ates the tewcycfinc resisia«ec 
g«»c Stsce tiK pSssmid pHGM J07 cxprc»ea tetrBCyeHrse 
rasisianos fwm a promoter iying wps»eaj» frctt! the MCH 
gene <ths isc pr^woter), thii constiwciion, designated pHCH 
2£f?, pcr^nit* expesstsstj of She gene ftw scM^eyciins tes(»- 
imct sjndef the cosstHii of the ay ptopfmn jwoffiotcr-opcrator. 
Thus ^e Sigssion msxttsre was trarafonrsed itm E. «sit 294 
and coSonica seieocd on LB pirns centainitsg 5 pg/n5i 
ieiriicychtte, 

Pi&smid pHGH 207 was EcoR! digested snd ihc trp 
pTDmoter c«nL8insng EcoRS fragment rtsovtrtsd by PAGE 
feiJowcd by clectroeiutioR, PiMsnid p8RH! wm EeoRi 
digested and the citaved ends trssascd with baetcris) alkaiinc 
phosphatase ("BAP") fJ pg, its SO mM tris pH 8 and iO mM 
MgCij for 30 mitj. &t 65° C,| ttj remove the phosphate 
gTotjps on the prtstruding EcoRf ends. Exsxss bacJcrisi 
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aikalioff pfeosohsiase fssfssve4 by ph«soS estactioa, 
chSoms'orm extraction mtmol prcripiuaios. Tfcc fessife- 
jng iiaea? htiA. becmss ii hekn pbmpimst on she pfOiRst^ 
jRg ends tfwreof, wi! in \i$mism map. mly imcm wtose 
compitrmErntary stick enib sre {jbosphofylausij im will txA j 
itscif redfctto^e, pemaioog mom facsie tcfseranf iat 
plisattBds cfTntasaifii liie insfifts. 

The EtcRi ffagrwJit dai^'e^ from pHGH 207 and ihe 
linsx 0NA i*!sir.«d ftom pBRH! aombified j» Efcs 

ponies of Uw fcjsjSung mixtere wss irKisfomwd mm £ caU 

cofsiisimnf 5 fjg/mi of leiraeytisssc sftd J 2 tcttacycJifle 
ixiiissM coSonies sslccMsi Piasisid wsa js«iatsi3 frajs eseii 
coSosy asd ssamificd for tise prmemx of s fiN'A isism by 
STSthciios! ensSoaactease isasJysis empSoj^ej EcttRS and " 
XbM, Orse pSasroid cojississing ibc itiscn was <Ssiignm4 
pHKYi 

TJs« piasKdd pHKY 50, descniwd sSwve. is & derfvliiw i»f 
pBR322 which contains a Bgi U site between asc izmcy- 
dim rssiiUn«s fTc*) prottioier snd smjeiijra} gene (32). The iO 
large ONA ftagmcni Ssoiattd after digesting pHKYJO with 
Psi. I and BgS Ii ihercfere conustM pan of iM awvpSriiUo 
resisisnee i gene aisd a}} of tiv; Tc* ssnjeivrai leoe, bui 
iasrks ihc Tt* pioiWW {F!G, «>. The piasmsd pOH6 {I!) 
was digestail wiih Eco Rl, tha rssuiting singk sira-ndad ends u 
■vveta Siicd in with DNA poSymssase J, aivd the pissfrid was 
cicavsd P»l i. The fragmEja, cont^ning pars of 
liie Ap* a doubk !ac pTtjaKsier Sac ribosome 
tsndiag sija, bm isckirsg sa ATO initis^on mpir, wss 
iwjjatsd, A simsia?^ wp proBsoar fragment, containing sia irp 3e 
!c«fcr nboscme binasng si!«, fcui. iacking all ATC sEijusnes 
(30J, may be iwtsiod from pHKYJ oatcriboeJ above; »ec 
(32) na, 6). 

■nse tfp fragmem just referred m is an anaiog of iJw £. 
IrypiophWi opertsn from which the so-cjdit<J up mismmr is 
Sias bccii skisie4 See J. fiaet !33, 1437 (Sfygj, te coisaoi. 
hbiy ."scightc!) sxpfesiion ievcij, Eiprtssion piasmid* can- 
tairiing ibt modified ifp lejuios can be pvwrs to pfecictjK' 
mined teveis m KUiri«a. »s*ssjs contassassf additive 
irypiophaa in qsmsisies juSaaa ta itpfs»i she prostsoscf- *fl 
operaior sysieiB. then be deprived of tryptophsn kj as tts 
iScjtiprEst iisjs syitcffi »rd occasion she e*p?es,«eR of she 
intended prodyst. 

The exprcssion piasroi4s tuiy ix: asscnjfeied vis three part 
iigation reactions as shown in FIG, 6. IS ag {13,05 pnwtcj *i 
of ite aaiCfflWtsi i^F gene (50* or 305 bp), 0.5 ftg ftt-S 
pfnoSe)of tiw iarge Pst f-8gJ 11 fragrneni of pHKYiOaKi 0,2 
tig ("0,3 pmoie) of ihe ftppropiiste pfomwcf fragt»c« wcte 
iigaied and the rciiJtuire MsesJ to tramfojm £. co/f 294 (22), 
PjasmiiJ DNA wss prepajwj ftnsn iixJivitSusJ aanjfcrwvim » 
and a,iaiyi.ed by testrioioB tmpping, Comict josjMng of the 
asKimhSad gene to the protnow ftsgHiers sSxtsild msttire tisit 
£co R! (!«e) OT the Xb» i (tfp) rceognision tetiBetscss. l^e 
iTisjority of ihs pittstttidi $sve the etpeofiti nsstticiion 
ct«yrne tfigsAtiois p8i«m, tfsdsvidtsiJ tiesmt 01 cesiairini J5 
the trp prwraoier and 12 ojnUiHing the i«c prornoicr) wen; 
growts sBsd Extracu p^epam! fof intcrfwwi ssssy n 
fiteicrihed its Massri^s snd Metfjodi. 

■WTicn asMiyed on huntan wtmion {WISH} ceik for mU' 
vifzi activity by the CPE inhi Kiion tatny { i ) five of she trp so 
traRsforjiwtitj wen; poijitivc (each apjwoxifnateijf eqtJtv»« 
!eni); ei»*irem of the !«; uansformrns give ecjuivaJejii !F 
aciivitifii. Thefcfore, iwsc tnutsfojmani fnsm estsh scries 
{pPlFise? Ki4 pFiFtfp69) was sctmcd for furte study 
(iabie !), DNA iet^ucnce sasiyii* dsmonstrsjjKi thai the ss 
desifed sttacbfneni <!f promot« to HF sinjcttimJ ge»e had 
Dcciimrf in both casci, ifitW 
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The atBCwiJis of Stecfeiasl iaierfeaws pfOdueesJ by 
pHIRace is^ pHFifpS* are is Tafcie 5, TJs trp 

prssmoter gave a BF ejtjseswost icvd iBcasurafoiy hsjtew 
thar. di4 the !«e pmmaeL an attetJi^ tc fmha jj3«?s»s 
HF cxpresiion tevsis,, pRFtip® was cSesyed with Eco RI 
and isfo 300 isas« fsair Eco SJ ftagwsjw awtaiisini >M trp 
proromcf (30) inserted. THc fsaaisirig pksisjM, 

pFrFirp'69, coniajEss tissvx sijcccssave trp jwOTtsotefs ^silBd! 
teaiS toward the FTF |eae. The awowit of FJF iyB^iesi»s<S by 
£ ct>5 K-)3 stnsjn 294,'pFJF trp'W is 4-5 tj»»es tlsat 
fjfodaced fey pf^ trp 69 (Taisle I ). Tikis is appsrcatJy dus » 
ins {te«pses*!on ef sise trp ptstnoter whscSs ccas* whan up 
repressor Seveis sre titiated by the maisspie co^es of tSsc irp 
opcratar. 

The FIF pnxkjctrf by £ asff K-S2 s^SnoR 294/pFIRip*9 
behaves Hke authentic fetimso BE As ihesm in TabJc 2, is* 
sniis-iraS activity is ishout 30 times gfcaw on httnwi ceiis 
than bovine cdis, lt> aiidjiic», the tsactcriaiiy prodticcd FIF 
is sisbie 10 trsaiiSiSii at pH 2 ovwitighi aad is boc tKajiraiised 
by »bbit antitomsn leukocyte intarfriwi antibodies {Table 
3), t,«mffl umi 
PurifscaiiOEi 

Tae ptirsficatisjs psoceskae itse bacwsia! derived f!bfob!iSist 
is as foiiows; 

1. Frojen ceJis are suspend*^ in tweive tsnriM voiurne per 
weigh! with stiCTBss iysis buffer (500 rcM Tris-HQ, iO 
pCTCsiJt saame, 0.2M N&O, 50 mhi EUTA, 0.2 siM 
?MSF. pfi 7.9) cwntaimof Jysotysne ai J rrtS*', 'Bsc 
ceii iuspensitm is stsfjed for i htsuf at i° C. «c4 eeastri- 
fsjged. Fiirobiasi intofowi activisy remaita it! ihe ssjpcr* 
naiani, 

2. Poiyethyieiarfrmae (5 percent vi'v) is added to the iotrS' 
catc^J siifsTOSiani to s fiiusi corseentraiion sf 0,5 jswaent 
(wvj. The soittdtst) » stirred fsw 5 htwr 81 4* C. atsd 
eentrifugcd interferon activisy rernain* in the sopctws- 
',ar!t 

3. Solid a.'nmonsatn suifate is ikdded lo the pcsSyahyJcmt- 
imiws iupetBataRi te a fttmi cotseeatraiion of 50 percent 
saiiirsiion, siiwsJ ftw 30 tisnulcs ^ 4* C- ejaiHifeged. 
tnterfetori aetivity Ji in the 50 penssnt petiet. 

4. The 50 percent aiRjBorisias stslfaic pciitt is lujjscadeti ic 
tmt ml( the voitjsTie of the 50 pamu sroxmjttitim salfate 
sispetision *itfe P^Ksphate Bu^SKsi Salitje (20 tssM 
KxJium phosphate 0.J5M N'aCl. pH 7.4). Myethyiews 
glycol 60C0 (50 pc!i»a wA- in PBS) is added to a irtf) 
caiicettimion of I2¥t pewsent (v/v), stirmS at 4* C ftw 2 
hows atid centrifiigesi intcrfotMS activity is in the pclSei. 
The peilct iSiStljpeTide^ it; a emijitrtai voliBaae of svicnae 
iysis buffer Vt4 cJaiiiicd S>y ccntrifisgaJsoa. 

This iaiiiaJ extractioB prwxdarc rcstiits in » parificsiion ef 
fibrttblast interfc»n from 0,005 perraftt of the totai proteirt 
to 0,05 perceisi of tlse toa3 protein, Thi* tttawriai c«i» be 
fusxhcT pufifted to hosnofeneiiy by the fcSlowlrti csstotntt 
citrtjmstogrsphy usfn: 

J, Aflrity chfO!S*!isgr»ph}' sts Amiaon Bisis 8 in ssacroae 
Jysss btjffer, 

6, Afsion exehsBge chrBmatogrtspby m QAZ Scjshatte ta 
ftjcroic Sysij buffer in ihe ^rissetscs of Q.2M 

7, Si3:c eicittsion t*i»maio$raphy ott Scphadot G>?5 it» 
sucrose iysis haffef. 

8, Rcv5«c phsse high ptess'ajc iiqutd chjcwiajogfsphy. 
Parcntcra! Adtninistnsiion 

RF rsisy be parernMidly sdtnittist«td to aabgecii renter- 
ing sn^ttjmor or sssiivifsl iremmtftt, Oosage sisd dose mc 
may psralici tSiat cttraattiy in twe itv clinics! tnvestsg«ts<xts of 
humart derivisi: tnateriais, cj,, abotsi (!-lO)K5{f u?i!ti tl&tfy, 
and in the esse of snstcriais of pttrijy greater than i {»s«sit- 
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age, Sikeiy up m, e.g., !5(fs;)C* units dssSjf, llkssges of 
bacierisiiy obtajruMj FtF awSd be sigwgcssnijy siavawd fw 

pjioteira other (han FIE wWds proisins in fibrofeiasi-dai ved 

fi,|,, m&isiM, ie-mpmmre eisv-ision, etc 

As otK cxatspfe of m ^pmpneie dossge fmn fsr essess' 
aaJSy homogeiwaus bscteriM FIF in ^mesistU form, 3 sag. 
RF of specific soivity Of. ssy, w/ftsg may (Ssioived 
in 25 flJi. 5 pementaga setum &lbur»B fhamm} > USP, the to 
soiusion pasiscd sJirsJugh a bassMioiogiesJ fite istsd fee 
fiiisRsd soiiioon ji3p«dt3dlf sabdivi^ mm !0& «j(J*, escfe 
ccintainJBg 6x!Q*<jRjis pure iansiamn sictsbie f<^pmssstsi 
sdminisimiafi. The vsaJs are pfsfembJy stcfed m fts eoW 
{-20* C.) prior » use. ts 

The sompoBsds of the prwsMi mvetjsjon ean be fcwna- 
iajstS according to kf!»»T! rnetJMxis 50 pjcpsrs phafitsactati- 
saSiy usefBtcoitsposisicjM, wtetby she poiypcpttde hereof ii 
tfjTnbined !»» aiwixotre ^ih s pfearniaceuiicsiiy ascqsssbie 
carria- vehiete. SuiubSe vehicies sad tteir formaisiion srs 30 
described in Reiaiijgton's Pharmseeuiicsii Seie/sees by E, W. 
Martin, which is hereby incespoiaissj by fthroicit, Sach 
composition* coniais sn effsttj w bbwum of ihe tasw' 
fcnw pniicsn hereof to%slhe! wife s suitsbJe ^oant of 
vefeicSe in crdef id p^^ssre phamuceuticaiJy setspsabk B 
cofntwsiUDtM juiobic for eSectiye adttiinissfaiion to the 
host Osv« pTSfsfresJ mtjde sf sdrfsiMttfatidn (i pansnij»&l, 
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We cSsifiK 

I, .A compositioR CDBiprising waarr a nonglyewyted 
polypeptide liavitsg the at«r>o add setjaemas of & raMurc 
husftis fibn:fci»3t aujtrferwi, tajd nongivcosySajesi polyiscjK 
ude hsvirij * ia«S of SfiS or !66 amisw wsds tss^ $«4 
compoiiisoft being free of «ny gSy coiyiiied feartssn SbrtAIss 
iratrfefOti. 

2, TV compoiiijos of etsim I. t^i nonglycsaylaed ^- ,» 
pojypepiide feavtag the sRdno sod Sicqtiejisse 

X-S»-TyT-Mji-i^-l^B-GIy-Phe-U:s(-<Jin-AJS-Ser«S«-- 
A»o.5'5jc-GSn-Cy»4j5«-l.ys-l.xu.5.jeu-Tip-C55ft-Lcsi- 
A»fr<j3y-Aig-Leu<;iu-TyT-Cyt-3-e«-t.ys-.A4p-Atf. 
Mt:t.A.Mj-Pii«-As}j»lk-fttj-CiB-atu.}3c*Ly»-0!n-ieu* 
Gm-Cin.phe-05f)-Lys-03u-A»p-Ai(i-AS«-Ua-Tlir43e' 
iyr-OSti-Mei-Leu-C5a-Ata-5!«-Fhc-ASi-I5e-W>e-Aj3- 

V»3-Gi«-Am-l«i-UM3rAk-.A$n>Vji3-tyr-H5*433tt-JSc» 
Ai(^Hi«-L€a»Lp-T1»-V*3-Lea-C5ij-Gi«-Ly»-Lea-<3(u- 
Lyj-C)iu-Asp.p}»e-TStr-Arf435yLys-Lis}-hfct-Scr-S<»- 
U!«<Hi»-Lcu-Ly»-Arg-TVr-Tyf-G!y-Ajj'l!B.l*««H«» 
Tyf-Lea-Lyt-At»-Lys-Ci»-T>r-Ser-Hi»-Oys-ASa'Ti^ 
T5sr-)5c-Vid.,Arg-V85-G&-rie-Le«-Aix-Asn-Pte-Tyt- 
P^te-iie-Ajn- Aig-l^ -Thf-Giy-T^'r-Leu - Ai^-Aki, 
wherein X it H or Mel. 

3, 1>ic coropositloa of daim Z. sasd tsoiiglycasylMiSJ 
t»!ypopti£3s 5is«Rg * fott»ui» Kjoiecalsr wdgiii of siaout 
20,027, 
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4. Ttst c«jBpos!t!Of! of «Jsim 1, 2 w 3, sssffipe^S&ws 
bsing ftee of hums* {srtjijsms. 

5. The eo(tj}s©*its(S5 of eisifs h tm 3, ssid ccfmposjiitsj 
coaiBining s tKerapeutie&Ry effeaive SKioaat of sAid tK»tg> 



& The mmpcmsm of elsdas 4« said sserepossisoa cossao- 
jflg ft *iscf6p$ j'icajiy effaaise sassostm »f ssid neetfiye^- 

isimstm. 
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